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A Basic Investment 





The petroleum industry is quietly doing a magnificent job in aiding worthy 
young men and women to acquire an education. Scholarships run into the 
thousands. Many companies help to educate sons and daughters of employees. 
Almost any person of high scholastic standing can obtain financial aid for 
postgraduate work. 





This is in addition to educational programs for employees either conducted 
by the company or sponsored by the company and given at a university. 


It is not only the large established companies who help with education. 
Many individual oil and gas operators have done more than their share. One 
oil man we know is helping 25 university undergraduates. 





A number of industry associations conduct short courses in colleges and 
universities and others finance research projects, which benefit both the school 
and industry. Several individual Desk and Derrick Clubs sponsor scholarships. 


Occasionally corporations have been obstructed by stockholders who see 
educational funds as withheld dividends but test court cases have approved the 
practice of business and industry-sponsored educational programs. There is no 
question that funds for education, if wisely spent, are as surely an investment 
as funds for plant and equipment. 


The rising demand for expanding faculties and schools to accommodate 
a fast growing population with a desire and vital need for better education 
must be met more and more by individual and industry backing. Otherwise, 
states and local governments will have to call upon the federal government for 
more help. The federal government already spends $2.5 billion a year on educa- 
tional programs and there is constant pressure from misnamed “liberal” groups 
for greater federal aid to education. 


Traditionally, the people of the U. S. have resisted national education. 
The Socialist and Communist theory of educating the young for the state and 
loosening the ties at home has not found favor here and any steps in this 


direction, no matter how small, have brought strong opposition from conserva- 
tive forces. 


But the pressure is mounting with growing requirements; only the firm 
backing of industry and business can check federal financing and, with it, 
federal control of education. 


The petroleum industry must continue to lead the way in this vitally impor- 
tant course. An investment in education is a basic investment in trained people 
with respect for our private capitalist economic system. 


Ernestine Adams. 


THE PETROLEUM ENGINEER, September, 1954 


















SAM rita ail 








7 HAPPENS to the vapors which rise from the 
oil that is stored temporarily in field tank farms? 
The engineers of Shell Oil Company knew that the 
value of the vapors lost from light oil storage tanks 
would repay the cost of a vacuum system. 
So they worked out a hook-up on one of their field 
tank farms near Brea, California, where a gas trap is 


. When you have GAS PUMPING problems 


---let an “Oilwell” representative quote on the “Oilwell” 
Unit that meets your requirements most economically, 
throughout the 20 to 300 hp. range. 





ese Oilwell Compraceor Unite are 
carege lank Vapors 








installed, in which the two 75 hp “Oilwell” Com- 
pressor Units (shown above) would draw off the tank 
vapors. Both units are skid mounted side by side and 
take suction on a common line through the scrubber. 

From 10” to 15” vacuum is being pulled and gases 
are now being recovered at the rate of 400,000 to 
700,000 cubic feet per day. 


OIL WELL SUPPLY 


DIVISION 
UNITED STATES STEEL CORPORATION 


Executive Offices—DALLAS, TEXAS Area Offices— CALGARY, CANADA 
Export Office— CASPER, WYOMING .. . COLUMBUS, 0. 

30 ROCKEFELLER PLAZA DALLAS, TEXAS .. . HOUSTON, TEXAS 
NEW YORK 20, WN. Y. TULSA, OKLA....LOS ANGELES, CALIF. 















HIGHLIGHTS 
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lran Agreement Reached 

Howard W. Page, the chairman of 
the representatives of eight interna- 
tional oil companies who have nego- 
tiated an agreement with Iran to re- 
sume production of its oil, says Iranian 
parliament will ratify the agreement. 
Page said the Iranian agreement is 
merely a memorandum and that the 
companies expect final agreement and 
ratification by Iranian government by 
October 1. 


x kk 


Union Leaders Sentenced 

Three construction trades union 
leaders have been sentenced to heavy 
prison terms in St. Louis, Missouri, 
for the shakedown of an Oklahoma 
pipe line contractor. Three of the terms 
were for 12 years and one for 10 years. 
In addition to the sentences the four 
were placed on 5 years probation at 
the end of their sentences. 


x ** 


FPC Denies Gas Rate Hike 


Michigan-Wisconsin Pipe Line has 
been denied a gas rate increase by the 
FPC. Increase was based on the “Esca- 
lator” clause in contracts with Phillips 
Petroleum Company, which the com- 
mission says it must approve before 
rates are increased. 


xk 


Profits Up With 1953 


Profits from American industry and 
trade are keeping pace with 1953 ac- 
cording to the reports of 416 corpora- 
tions. Combined net profits of the 416 
amounted to $3,335,328.254 as com- 
pared to $3,268,213,308 in the first 
half of 1953. Oil companies are ahead 
of last year by 7 per cent but current 
production, sales, and price problems 
are tending to reduce that gain. 


x kk 


Crude Prices to Hold 


E. R. Peterson, Standard of Cali- 
fornia vice president, in speaking be- 
fore the Los Angeles, California, So- 
ciety for Security Analysts declared 
his belief that crude oil prices will hold 
at present levels and that U. S. petro- 
leum inventory situation will be cor- 
rected “within a reasonable time.” 
Peterson predicted that gasoline de- 
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Digest of News and Comment 


mand would register a 2.9 per cent 
gain throughout the nation this year. 


x *k * 


Merger Attempts Dropped 

Attempts by American Republic’s 
Corporation and Tennessee Produc- 
tion Company to merge have been 
abandoned. A proposal is said to be 
forthcoming for a merger of Tennes- 
see Production with Tennessee Gas 
Transmission Company which owns 
about 49 per cent of Tennessee Pro- 
duction’s common stock. Tennessee 
Gas has 18 per cent of American 
Republic’s stock. 


x * * 


FPC Modifies Order 


Independent producers of natural 
gas whose interestate sales will be less 
than one billion cubic feet a year have 
been authorized by the FPC to use a 
simplified application form in request- 
ing commission certificates of ap- 
proval. This procedure amends order 
No. 174 which stated that only those 
producers in operation on June 7 could 
use the simplified form. 


x *k * 


Production Record Set 

A world’s crude oil production rec- 
ord was set in February according to 
a report by the Bureau of Mines. 
World production was 13,392,000 bbl 
daily. Middle East output hit a new 
high with an average of 2,587,000 bbl 
daily. 


x * * 


Tide Water Buys Company 

Tide Water Associated Oil Com- 
pany has purchased Star and Crescent 
Oil Company, San Diego, California, 
distributors for Tide Water products 
for the past 30 years. Tide Water 
acquires four distribution plants, a 
marine service station and a chain of 
service stations in California. 


xk *& 


FPC Fund Request Vetoed 


FPC’s request for an additional 
$300,000 appropriation to cover extra 
costs due to regulating independent 
producers and gatherers of natural gas 
has been turned down by the Senate. 


Union Oil Plans Building 

Union Oil Company of California 
has announced plans to build a head- 
quarters building in Los Angeles, Cali- 
fornia. No date for construction has 
yet been set. 


x k * 


Oil Tanker Pact Hurts U. §S, 

Representative Celler (D., New 
York) has declared that the tanker 
monopoly created by Aristotle Onas- 
sis with Saudi Arabia will cost Ameri- 
can taxpayers $16,000,000 a year. Cel- 
ler said the shipping rate set by Onas- 
sis would result in countries having to 
pay a higher price for its oil shipments, 
which would cause them to ask for 
more loans and grants from the U. S. 


=x & & 


Land Lease Bill Signed 

A bill modernizing the existing leas- 
ing laws has been signed by President 
Eisenhower. Another bill, providing 
for liberalization of acreage limitations 
and leasing terms, awaits action. 


x k * 


Oil Import Rise Predicted 
Reports by IPAA to the Texas rail- 
road commission on the imports of 
foreign oil shows the imports for the 
first 6 months of this year has dropped 
to 1,051,000 bbl daily average, a de- 
crease of 26,000 bbl from 1953. Esti- 
mates of imports for the last half of 
the year predicate a rise of 107,000 
bbl daily for total of 1,130,000 bbl. 


xk *k * 
Tax Bill Hailed 
Russell Brown, counsel for the 


IPAA, has voiced approval of the in- 
clusion in the new general tax revision 
bill of specific language giving an oil 
operator the option of expensing his 
intangible drilling costs. Another im- 
portant change in the bill, Brown said, 
was the revision of a section pertain- 
ing to net operation loss deductions. 


x k * 


U. K. Consumption Up 

Figures released on United Kingdom 
consumption of oil products in 1953 
shows an increase of 8 per cent over 
1952 consumption. 
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PEERLESS SCRUBBERS... 


GREATER EFFICIENCY % ' aN 
MAXIMUM SEPARATION ‘% — eo 
SLL SO) MIST 


EXTRACTOR 
UNIT 


Two Peerless 48 x 19 Scrubbers, each FOUR Peerless 60° x 19” Scrubbers 
handling 50 million CFPD at 250 PSI handling a total of 132,000,000 CFPD 


on inlet of a power plant in South at 600 PSIG, working pressure. Lo- 
Texas. 


Shown above is a cutaway of a Peerless Ver- 
tical Scrubber. This illustration indicates the 


path followed by the gas stream as it passes 
cated at new pipeline compressor through the scrubber. 
station. 


Peerless Precision Engineered Scrubbers available in vertical or horizontal sizes 


or can be built to your requirements... FOR ANY GAS FLOW...FOR ANY 
WORKING PRESSURE. 


CONSULT PEERLESS TODAY 


Representatives 


Sia PEERLESS MANUFACTURING 


P. O. BOX 13165 * DALLAS, TEXAS * Dixon 8431 


THE PETROLEUM ENGINEER, September, 1954 


To obtain more information on products advertised see page E-43 








HIGHLIGHTS=2 





Gas Ruling Restudy Asked 

Ohio Oil Company and Magnolia 
Petroleum Company have asked the 
FPC to restudy its July 16 order and to 
hold up any action until the study 
is completed. 

Humble Oil and Refining Company 
has asked the commission to delay be- 
ginning of controls until June 1, 1955. 
Commission has set October 1 as the 
date. 

Texas Independent Producers and 
Royalty Owners Association has asked 
for a hearing before the commission 
on November 4, a date set for a hear- 
ing on escalator clauses. 

Continental Oil Company has peti- 
tioned the FPC to repeal its order No. 
174-A. Company contends the order 
is “invalid, unlawful, and improper” 
because it was issued without notice 
and attempts to freeze gas prices retro- 
actively. 


s | 3 


Oil Investigation Urged 

Representative Steed (D-Oklahoma) 
has disclosed the fact that some mem- 
bers of Congress from oil-producing 
states are considering asking a Con- 
gressional investigation of reasons for 
present over-supplies of petroleum 
products. Steed said that he believed a 
congressional committee inquiry would 
be probably the best way to get the 
facts. 


x *k * 


Change Planned for B of M 


A Bureau of Mines reorganization 
plan has been recommended by a 5- 
man survey team. Plan would take the 
government out of the helium-produc- 
ing business and reduce the number of 
regions from 9 to 4. U. S. has been 
producing helium since 1922. 


x 2 & 


Oil Import Study Pledged 

ODM director Flemming has 
pledged oil-state congressmen that 
President Eisenhower’s national fuels 
policy committee not only will con- 
sider the oil imports problem but will 
receive presentations from indepen- 
dent producers as to their views. 


x *k * 


Pipe Line Motion Refused 


A motion by American Louisiana 
Pipe Line Company and its two affili- 
ates for the FPC to rule separately on 
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its applications to build a $159,000,- 
000 pipe line system and the applica- 
tions of its proposed suppliers, has been 
turned down by the FPC. In an August 
2 ruling FPC held that in the absence 
of applications from proposed sup- 
pliers no favorable action could be 
taken on the 3 companies applications. 


x k * 


Use of Name Upheld 


Exclusive use of the name “Stand- 
ard” by the Standard Oil Company 
(Indiana) has been upheld again by a 
federal court; this time for use in North 
Dakota. Ruling makes North Dakota 
the fifteenth state in which the com- 
pany has the exclusive use to the name 
of “Standard.” 


=. 2 2 


Dividend Payments Rise 

Dividend payments of a majority of 
corporations are 7.5 per cent higher 
than a year ago.’ Some 7,000,000 
corporate stock owners have received 
the increase. 


=~ @-. 2 


U. $.-Mexico Hold Talks 


Negotiators have been reported to 
be urging stepped-up talks between 
U. S. and Mexico on a proposal to ex- 
port natural gas north of the Rio 
Grande. Proposal foresees export of 
millions of cubic feet of gas daily. 


Oil Companies Merge 

Standard of Indiana has made effec. 
tive its merger with its eastern subsidj- 
ary, Pan American Petroleum and 
Transport Company. Action on the 
merger had been postponed until the 
new federal tax legislation had been 
passed. 


* & 


Gulf Coast Prices Up 


Gulf Coast refiners predict that fuel 
oil used for home heating may be 
raised again. Cargo prices on No. 2 
fuel rose a half cent since July 28 and 
is now quoted at 8% cents a gallon. 

Bulk cargo prices for 3 grades of 
regular gasoline has also risen on the 
Gulf Coast. A %4-cent rise has restored 
the price of 84-octane to 10 cents a 
gallon. Eighty-seven octane has in- 
creased % cent to 10% cents a gallon 
and 83-octane had a raise of % cent 
to 9% cents. 


“ & & 


Auto Merger Approved 

A merger of the Studebaker Corp- 
oration with the Packard Motor Car 
Company has been approved by Stude- 
baker and Packard stockholders. New 
company will be called Studebaker- 
Packard Corporation. Merger strength- 
ens two of the smaller automobile com- 
panies and should result in increased 
competition in selling more cars. 








What's Ahead? 





A Quarter Century of Progress ... 
in petroleum engineering will be featured in The Petroleum 
Engineer's October Silver Anniversary Issue. 


Look into the future of the petroleum industry with: 


Will atomic energy affect petroleum demand? 
Will sonic energy drill wells? 
Will jet turbines change refining programs? 


Be sure to read far-reaching forecasts for the petro- 
leum industry .. . coming your way in The Petroleum 
Engineer’s October — 25th Anniversary Issue. 
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Ask a Mercantile Man 
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com- 
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...about Pipelines to Profit 















Whether your plans call for constructing a pipeline 
to take natural gas to market, or drilling half a dozen 
new wells, adequate financing comes ‘first. With their 
extensive experience and technical knowledge, the men 
in our Oil and Gas Department are in a position to give 
you sound, constructive suggestions. You'll find they 
understand your problems and speak your language. A 
workable plan of financing, related to your tax require- 
ments, is fundamental. So come in and get acquainted 
with a Mercantile man when you have a financing 
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\5 | 
~~ ai My 


é : aaa rt . e S 
_| lemzz:77z7— Mercantile National Bank 


DALLAS, TEXAS 









1954 


EMBER | ae INSURANCE CORPORATION 












PSONALITIE 
PETROLIC PERSONALITIE 





TEXAS TYCOONS PROMOTE GATHERING 


At the invitation of two noted Texans, to wit, Ed Trout, 
the Lufkin vice president from Lufkin, and Alvin “Dutch” 
Zwerneman, the substantial Houstonian, we hied to the 
Jonathan Club in Los Angeles one recent evening and in no 
time at all found ourselves in the middle of such a group of 
celebrities as hasn’t been seen since the opening of “Gone 
With The Wind.” 

Among them we spotted Bill Kinder, the eminent Ems- 
conian from Dallas, who had just returned from a Honolulu 
vacation with his old Coalinga school chum, Ed Webb, 
Continental Oil Company vice president from Houston; 
Tom Wallace, the Western Gulf top hand, and Jay Whar- 
ton, one of his more consequential aides, with which pair 
of sharpies we later played tick-tack-toe and almost lost 
our shirt — the one with the Hollywood cuffs, too; Frank 
Lortscher, the Flying Dutchman from Signal Oil and Gas 
Company, who has more aviating miles to his credit than a 
bald-headed eagle; his right arm, Kenny Dale, the PPP 
receptionist; Walt Greenfield, Signal’s vice president in 
charge of production and a song leader of note; Paul 
Andrews, the well known engineer from the same institu- 
tion with some advice no how to choose a vocation for 
one’s child; Charley Perkins, Union’s manager of purchases, 
and Milan Arthur, a high ranking engineer for the 7600, 
both of whom tossed out bits of petrolic folklore for the 
edification of the assembled warriors; Bill Lyte, Douglas 
Oil Company veep whose story of Higgins of San Fran- 
cisco was one of the best we’ve heard in a long time; and 
Ollie Branyon, buyer of tubing, casing, derricks, valves, 
etc., for the Flying Horse, and a stout lad to have in an 
impromptu quartet. 


ABOUT THE FESTIVE BOARD 


Then there were Martin Newell, the Tidewater philoso- 
pher, with Tom Weaver, the southern division superintend- 
ent for same; Ray Zell, the fast rising Union Oiler and a 
mighty lucid platform discourser; Hal Marsh, GP’s produc- 
tion manager, once a prolific writer on engineering topics 
and still one of the best informed in the business; John 
Hills, perennially young engineer and fly fisherman, and 
Don Dawkins, estimable chief materials engineer, both also 
from the Pegasusian institution; Emery Squires, the genial 
Richfield purchasing chief, not too long enthroned but 
looking quite comfortable in his royal robes; Fred Currie, 
the Copperweld mogul, buddy of Baron Long, and a popular 
Nineteener; Monte Lindmoe, the goliden-voiced executive 
vice president of Southwest Welding; Sam Patterson, the 
pleasant mannered Bankliner and low handicap divot lofter; 
John Augsburger, the Tryad Corporation chap to whom we 
recently gave credit for an outstanding golf drive that was 
made by his son; Bill Cochems, the Standard Oil produc- 
tion potentate from Murphy Coyote; Ed Masters, Dutch 
Schmieder, Bert Eastin, and Bob Kettenburg, a quartet of 
high quality TCP people; Charlie Beyrle, another Chevron- 
ite from out Coyote way, who swings a mean niblick; Clint 
Eddleman and R. A. Holman, a pair of well regarded Ame- 
radans; Marshall Lewis, the purchasing caliph, and Johnny 
Stevens, assistant to H. L. Briggs, both from CCMO; Harry 
Campbell, the very friendly young president of Franco 
Western Oil Company, up Bakerstown way; and from the 
Texaco came Harold Puls, division manager of production, 
one of our better citizens, and H. E. “Woody” Woodruff, 
his next in command. 
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INTRODUCING MR. HIGGINS 

Also present were Doug Kingman, GP’s manager of joint 
ventures, consequently familiar with the location of the 
joints; three Bakersfield delegates who drove down together, 
namely, Jack Sheppard, Humble’s Valley superintendent; 
Bill Nance, a highly reputable Shell chap; and Carl Frazer, 
a well regarded member of the Lufkin family; three top 
level California Humbletonians — John Bell, assistant area 
manager, Sam Barclay, petroleum engineer, and Hugh 
Barton, geologist; Martin D’Errico and Bill Corey, a pair of 
popular people from Lacy Oil Tool Company; Frank Hard- 
esty and Bob Gray, the Long Beach Oil Development lead 
men; John McLeod and Ed Pellegrin, the Macconian upper 
crust, John reciting one of his delightsome Gaelic idylls; 
Gene Davis, the former Alaskan, now with Monterey Oil 
Company; Jim McNeill, the rising consultant, and one of 
the best; Al Case, the oilfield transportation genius with the 
mobile telephone system; Ted Getzler, expediter on that 
Turkish refinery for Ralph M. Parsons; Bob Pollard, assist- 
ant exploitation manager, Windy Payne, engineer, Cec 
Martin and Bill Kreiger, purchasing hotshots, all from Rich- 


field Corporation; Harold Hassell, Richfield’s Ojai superin- 


tendent; A. M. “K” Kuehmsted and Jack Slough of Santa 
Fe Tank Company; and another pair of consequential Shell 
folk, Paul Lehr, Los Angeles Basin production manager, and 
D. K. Stewart, district superintendent. 


AND SO TO BED 

Others noted were Hal Acres, chief engineer for Sunray; 
Standard oilers Art Wilson and Jack Bagnall from Murphy 
Coyote; Pike Eimer, the purchasing biggie from Bagdad by 
the Bay, and Tich Tichenor and Fred Eberly from the Los 
Angeles purchasing department; Judge Saatjian, the affable 
Texaco chap, with Howard Stone, Bakersfield superinten- 
dent, and engineer, Bob Corey; Lee Osborne and Charlie 
Keeble from Union Pacific; three more representatives of 
Western Gulf, namely, Harry Brigham, Les Smith, and Bill 
Walker; Bill Westergard, the Hancock purchasing agent, a 
noted Nineteener; and that’s about as many as we can 
remember. 

We do remember, however, that it was a most enjoyable 
affair from start to finish. 
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THIS BIG BATTERY of #3 
Standard Fast's Couplings links 
power to production on a motor 
driven oil pump application, 
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For free engineering service that saves dollars and down-time.. « 


FAST’S Couplings are FIRST! 


When you specify Fast’s Couplings, you get the bene- 
fit of Koppers free engineering service . . . your assur- 
ance of the right coupling for any job and the right 
solutions to tough coupling problems. 


FOR EXAMPLE: “Get the drawings and send them 
down to Koppers” is the standard answer in one plant 
whenever a tough coupling application arises! 


FOR EXAMPLE: After studying a list of spares for 
stand-by units made up by one customer, a Koppers 
sales engineer eliminated duplications . . . resulting 


THE ORIGINAL 





METAL PRODUCTS DIVISION © KOPPERS COM- 
PANY, INC. ©® BALTIMORE, MD. This Koppers 
Division also supplies industry with American 
Hammered Industrial Piston and Sealing Rings, 


' 
| 
| 
| 
| 
| 
| Name 
| 
| 
| 
| 


Koppers-Elec Electrosttic Precipitators, Aero- 
Company 
master Fans and Gas Apparatus. 
Address 
Engineered Products Sold with Service = 
EE —_—— ity 


To obtain more information on products advertised see page E-43 


in a smaller order for him but a much smaller inventory 
for the customer! 


Add the rugged construction of Fast’s Couplings . . . 
with their original design maintained without basic 
change or sacrifice in size or materials. Add their 
lowest cost per year ... their life expectancy guaran- 
tee. Fast’s usually outlast the equipment they connect. 
Result: it will pay you to write today for full details 
on how Fast’s Couplings and Koppers Engineering 
Service can help you get uninterrupted power trans- 
mission! Send for free catalog to: KOPPERS COM- 
PANY, INC., Fast’s Coupling Dept., 269 Scott Street, 
Baltimore 3, Md. 


KOPPERS COMPANY, INC., Fast’s Coupling Dept., 362 Scott St., Baltimore 3, Md 


Gentlemen: Send me a Fast’s Catalog giving detailed descriptions, engineering drawings 


capacity tables and photographs. 











Petroleum 


PROBABLY the most amazing job of 
the several that James E. Pew has held 
was Official weatherman in one dis- 
trict for the Cuban Government Wea- 
ther Bureau, while busily engaged as 
a manganese mining engineer for The 
Sun Oil Company, also in Cuba. 

The most irritating job he ever lived 
through could have been that of rail- 
road engineer on the narrow-gauge 
railroad that he built from this same 
Cuban mine to sea level, where on its 
first trip the gasoline locomotive 
jumped the track 14 times. 

Doubtless the most thrilling experi- 
ence in his youngster days was being 
mistaken for the popular “Buster 
Brown” comic strip character, when he 
arrived in a suit of that design at 
Waynesburg, Pennsylvania, the same 
day an impersonator of Buster Brown 
was to appear there in person. 

No career among oil or gas men has 
been more varied or more full of the 
unusual than has that of Jimmie Pew, 
vice-president of Sun Oil’s natural gas 
and natural gasoline department, and 
president of the recently incorporated 
National Council for LP-Gas Pronfo- 
tion, a joint enterprise of LPGA, 
NGAA, and GAMA. 

Jim started his oil-and-gas career 
as a soap-bubble-swabber in western 
Pennsylvania when he was handed a 
bucket full of soapy water and a swab 
or cloth wiper and directed to follow 
a gas pipe line, swab each joint with 
the soapsuds, and watch with eagle eye 
for any telltale bubbles indicating 
leaks. Odorizing gas with mercaptans 
or skunk essence or what-ever had not 
been thought of then. Jim was born 
with more than the average amount of 
oil or gas in his blood stream; son of 
John G. Pew, twin brother to J. Edgar 
Pew, the latter head of Sun Oil until 
recently. John G. was president of Sun 
Shipbuilding and Dry Dock Company 
until 1953. 

Jim went to public school in Pitts- 
burgh; he was a military academy stu- 
dent for a time, then plunged into Cor- 
nell, baseball and all. He also studied 
chemical engineering but after two 
years of the “cloistered halls of ivy” 
he had enough. He had worked sum- 
mers as a soap bubbler in Pennsyl- 
vania, rock hound in Oklahoma, and 
as a Clerk in a gasoline plant office in 
West Virginia; and now Sun Develop- 
ment Company sent him to Cuba to 
help build the mine at Bayamo. 

His mine building experience taught 


A-14 





Profile 


Jimmie Pew 


him, he didn’t know enough engi- 
neering; so he went back to school, 
this time to M.I.T., Cambridge, Massa- 
chusetts. He married Marjorie Harvey 
in 1923, went to Bradford, Pennsyl- 
vania and built the first (horizontal 
absorber) charcoal absorption plant in 
the world, it is believed; stayed a year, 
got the plant to operating and left. 

Jim went to Hope Construction and 
Refining Company, studied efficiency 
of gasoline plants, hunted special equip- 
ment for using propane, and laid some 
of the real pioneer foundations for the 
liquefied petroleum gas industry. Went 
to Hope Natural Gas Company for a 
brief sojourn, and finally wound up as 
supervisor for building seven charcoal 
gasoline absorption plants for Virgin- 
ian Gasoline and Oil Company, a 
Charleston, West Virginia company. 
The company bought more plants and 
made Jim superintendent of the lot. He 
spent 16 years with Virginian, taking 
time out long enough to help build the 
first all-welded gas pipe line. It seems 
he was in on quite a number of firsts 
in the gas-gasoline industry. 

Before World War II he was called 
to Washington to join the Office of Pe- 
troleum Coordinator, predecessor of 
wartime PAW and our post war PAD. 
Jim came out of that “hassle” as di- 
rector of the natural gas and gasoline 
division. He had been responsible 
largely for doubling natural gasoline’s 
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JAMES E. PEW, Director, Sun Oil Company 


production of fractions going into 
chemicals, synthetic rubber, aviation 
and motor fuels. That little job was 
responsible in great measure for the 
Hanlon Award by the NGAA in 1945, 
a signal honor reserved normally for 
research and/or development chemists 
or engineers. 

Jim came back to Sun after the war 
and took over the reins of the new na- 
tural gas and natural gasoline divisions. 
He became a Sun director in 1950, and 
fell immediately into his old habits — 
building a lot of units and plants to con- 
serve gas and use it more efficiently. 
There are those who say he won’t stay 
long where there’s nothing to be built 
or rebuilt. 

Pew quit playing baseball (he was 
a catcher in prep school and college) 
and started fly fishing, whipping the 
mountain streams around West Vir- 
ginia. He got too mixed up with official 
Washington to fish, bought a cruiser, 
Esperance (Hope in Spanish), and 
toured Potomac and Anacostia rivers. 
He now has a 36-footer, Esperance Il, 
with which he cuts the waves of Chesa- 
peake Bay. With two married daugh- 
ters and three grandsons his family in- 
terests are broad and enduring. 

In the face of all these experiences 
it may or may not be unusual that to 
Jim Pew “a bucket of suds” means 
not a malt beverage but a primitive 
gas leak detector! 
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Meetings 


as 





sept. 7-8—Association of Desk and Der- 
rick Clubs of North America, annual 
convention, Banff Springs Hotel, Banff, 
Alberta, Canada. 

sept. 8-10—Oil Industry Information Com- 
mittee, Chicago, Illinois. 

sept. 8-10—Pacific Coast Gas Associa- 
tion, annual, Vancouver Hotel, Vancouver, 
B, C. 

sept. 9-11—Interstate Oil Compact 
Commission, Fontenelle Hotel, Omaha, 
Nebraska. 

Sept. 12-16—American Institute of Chem- 
ical Engineers, Colorado Hotel, Glenwood 
Springs, Colorado. 

Sept. 12-17—American Chemical Society, 
New York, New York. 

Sept. 13-14—Independent Natural Gas 
Association of America, annual, Roose- 
velt Hotel, New Orleans, Louisiana. 

Sept. 13-14—Packaging Institute, petroleum 
packaging committee, Philadelphia, Pennsyl- 
vania. 

Sept. 13-24—Instrument Society of Amer- 
ica, International Instrument Congress and 
Exposition and National Instrument Confer- 
ence and Exhibit, Philadelphia, Pennsylvania. 

Sept. 15-16—American Gas Association, 
annual accident prevention convention, Bond 
Hotel, Hartford, Connecticut. 

Sept. 15-17—National Petroleum Associa- 
tien, annual, Traymore Hotel, Atlantic City, 
New Jersey. . 

Sept. 15-29—International Union of Geod- 
esy and Geophysics, general assembly, 
Rome, Italy. 

Sept. 16-17—Mid-Continent Oil and Gas 
Association, Lovisiana-Arkansas Division, 
annual, Roosevelt Hotel, New Orleans, Louis- 
iana. 

Sept. 17—Natural Gasoline Association 
of America, Oklahoma regional, Skirvin 
Hotel, Oklahoma City, Oklahoma. 

Sept. 23-24—Western Petroleum Refiners 
Association, regional, Henning Hotel, Cas- 
per, Wyoming. 

Sept. 23-24—National Industrial Confer- 
ence Board, Waldorf-Astoria Hotel, New 
York, New York. 

Sept. 24—Oklahoma Utilities Association, 
gas division, Biltmore Hotel, Oklahoma City. 

Sept. 27-28—Independent Oil Compound- 
ers Association, annual, Hotel Sheraton, 
Chicago, Illinois. 

Sept. 27-28—Symposium on Methods for 
Testing Liquefied Petroleum Gases, 
Statler Hotel, St. Louis, Missouri. 

Sept. 27-29—-American Institute of Elec- 
trical Engineers, electrical conference for 
petroleum industry, Mayo Hotel, Tulsa, Okla- 
homa, 





NOMADS TO MEET 


New York, N. Y., Chapter, First Monday 
of the Month, Biltmore Hotel, New 
York. Secretary, O. B. Latrobe. 

Houston Chapter, Second Monday of the 
Month, Ye Olde College Inn, Houston, 
Texas. Secretary, Harry E. Estes. 

los Angeles Chapter, Second Wednes- 
day of the Month, Jonathan Club, Los 
Angeles, Calif. Executive Secretary, 
Wallace A. Sawdon, 

Tulsa Chapter, Third Friday, “After Five” 
Room, Hotel Tulsa. Secretary, Gilbert 
Swift. 

Dallas-Fort Worth Chapter, Dallas, 
Texas. First or Second Monday of the 
Month. Secretary, Glen Tableman. 














THE PETROLEUM ENGINEER, September, 1954 





keeps your trademark 


your customer’s hand 


Suppose you could figure out a way 
to have your customers. carry your 
trademark always with them, and 
look at it 20 or more times a day 
year after year? Here’s how to do it! 
Just give them Zippos as business 
gifts. With your trademark on its 
gleaming surface, Zippo does the rest. 





People are proud to get Zippos 
because of their superb quality. They 
use them because of their easy oper- 
ation and downright faithfulness. And 





















To obtain more information on products advertised see page E-43 


once a fellow gets to using a Zippo, 
it seems to become part of him. He 
misses it too much to leave it behind. 
It goes into action at meetings and 
banquets—everywhere from theater 
parties to camping trips. 


Every Zippo is guaranteed to light 

easily, anywhere, always. That gives 

~ your trademark or slogan the utmost 

mileage. The investment is modest 

—the prestige value very high. Mail 
coupon for all details. 


ZIPPO. 


LIGHTS EASILY...ANYWHERE...ALWAYS 


ZIPPO MANUFACTURING COMPANY, BRADFORD, PA. 


in Canada: Zippo Manufacturing Co., Canada Ltd., Niagara Falls, Ont. 


Zippo Manufacturing Co. 
Dept. P-4, Bradford, Pa. 


Please give me full information about business gift 
Zippos—prices in large or small quantities, time of 
delivery, opportunity to use color, and the help your 
design department will give us in making a beautiful 
and distinctive gift. 


Name 





Firm 





Address 
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WON-STOP vowen.. 


FOR THE LONG, LONG PULL 


You just start them up and they run and run and run .. . with 















no pampering, no coaxing to waste time and expense. They’re 
built tough to give you continuous operation with only routine 
servicing. What’s more, Case engines carry the load easier . . . 
have greater flexibility to handle varying pumping rates. Long 
life results from full-pressure lubrication. Thermostat con- 
trolled cooling maintains even temperature. Heavy-duty clutch 
puts more power on the belts. Four models—from 24 to 61 
H.P.—offer you economical power for every job. 


J. 1. Case Co., Racine, Wis. 
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Sept. 27-30—American Society of Me. 
chanical Engineers, Petroleum Division 
annual, Statler Hotel, Los Angeles, California, 

Sept. 28-29—Texas Mid-Continent Oil ang 
Gas Association, Baker Hotel, Dallgs 
Texas. : 

Sept. 28-29—American Petroleum Insti. 
tute, executive committee of board of direc. 
tors, The Greenbrier, White Sulphur Springs, 
West Virginia. 

Oct. 2—Southern Gas Association, righ). 
of-way conference, Peabody Hotel, Memphis, 
Tennessee, 

Oct. 3-7—American Society for Testing 
Materials, committee on petroleum prod. 
ucts and lubricants, Sheraton Park Hotel, 
Washington, D. C. 

Oct. 4-6—Petroleum Electric Power Asso. 
ciation, annual, Jung Hotel, New Orleans, 
Louisiana. 

Oct. 4-6—Texas Mid-Continent Oil and 
Gas Association, annual, Plaza Hotel, 
San Antonio, Texas. 

Oct. 6-8—Technical Conference on Petro. 
leum Production, annual, Mineral Indus- 
tries Building, Pennsylvania State College, 
State College, Pennsylvania. 

Oct. 7-8—American Institute of Mining 
and Metallurgical Engineers, Pacific 
Petroleum Chapter, Fall meeting, Biltmore 
Hotel, Los Angeles, California. 

Oct. 7-8—California Natural Gasoline 
Association, annual, Ambassador Hotel, 
Los Angeles, California. 

Oct. 11-13—American Association of Oil 
Well Drilling Contractors, annual, Bilt- 
more Hotel, Los Angeles, California. 

Oct. 11-14—American Gas Association, 
annual, Atlantic City, New Jersey, hotel to be 
named. . 

Oct. 12-15—National Chemical Exposi- 
tion, annual, Chicago Coliseum, Chicago, 
Ilinois. 

Oct. 13—American Institute of Chemical 
Engineers, New York section, Symposium, 
Hotel Statler, New York, New York. 

Oct. 14-17—Permian Basin Oil Show, 
Odessa, Texas. 

Oct. 17-20—American Institute of Mining 
and Metallurgical Engineers, petroleum 
division, Fall meeting, Plaza Hotel, San An- 
tonio, Texas. 

Oct. 18-20—American Institute of Mining 
and Metallurgical Engineers, Petroleum 
Branch fall meeting, Plaza Hotel, San An- 
tonio, Texas. 

Oct. 18-22—National Safety Congress 
and Exposition, annual, Conrad Hilton, 
Morrison, Congress, LaSalle Hotels, Chicago, 
Illinois. 

Oct. 21-22—Western Petroleum Refiners 
Association, regional, Garrett Hotel, El Do- 
rado, Arkansas. 

Oct. 24-26—Independent Petroleum Asso- 
ciation of America, annual, Mayo Hotel, 
Tulsa, Oklahoma. 

Oct. 25-27—National Lubricating Grease 
Institute, annual, Mark Hopkins Hotel, San 
Francisco, California. 

Oct. 25-29—American Institute of Elec- 
trical Engineers (tentative date), Fall gen- 
eral meeting, Chicago, Illinois. 

Oct. 26-27—Society of Automotive Engi- 
neers, national diesel engine meeting, Stat- 
ler Hotel, Cleveland, Ohio. 

Oct. 29—Natural Gasoline Association 
of America, Southern regional, Blackstone 
Hotel, Tyler, Texas. 

Nov. 1-3—Geological Society of America, 
annual, Statler Hotel, Los Angeles, California. 

Nov. 1-5—American Societv for Metals. 
national, Palmer House, Chicago, Illinois. 

Nov. 3-5—Gulf Coast Association of Geo- 
logical Societies, annual, Rice Hotel, 
Houston, Texas. 

Nov. 4-5—Seciety of Automotive Engi- 
neers, national fuels and lubricants meet- 

ing, Mayo Hotel, Tulsa, Oklahoma. 
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Nov. 8-11—American Petroleum Institute, 
annual, Conrad Hilton Hotel and Palmer 
House, Chicago, Illinois. 

Nov. 10—American Petroleum Institute, 
meeting executive committee of board of di- 
rectors, Conrad Hilton Hotel, Chicago, Illinois. 

Nov. 15-17—American Petroleum Credit 
Association, annual, Muehlebach Hotel, 
Kansas City, Missouri. 

Nov. 15-17—American Standards Associ- 
ation, annual, Roosevelt Hotel, New York, 
New York. 

Nov. 15-17—National Conference on 
Standards, annual, Roosevelt Hotel, New 
York, New York. 

Nov. 17-18—American Institute of 
Mechanical Engineers, North Texas sec- 
tion, and North Texas Oil and Gas Asso- 
ciation, production committee, symposium 
on secondary recovery, Wichita Falls, Texas. 

Nov. 18—National Industrial Conference 
Board, Conrad Hilton Hotel, Chicago, Illinois. 

Nov. 18-19—Society of Exploration Geo- 
physicists, Midwestern division, annual, 
Adolphus Hotel, Dallas, Texas. 

Nov. 28-Dec. 3—American Society of 
Mechanical Engineers, Statler Hotel, New 
York, New York. 

Nov. 30-Dec. 2—Electronic Computer 
Clinic and International Automation 
Exposition, 244th Regiment Armory, 14th 
St. between 6th and 7th Avenue, New York, 
New York. Address inquiries to Electronic 
Computer Clinic, 845 Ridge Avenue, Pitts- 
burgh 12, PennslIvania. 

Dec. 2-4—Interstate Oil Compact Com- 
mission, Winter meeting, Drake Hotel, Chi- 
cago, Illinois. 

Dec. 2-7—National Evposition of Power 
and Mechanical Engineering, Commer- 
cial Museum, Philadelnhia, Pennsvivania. 

Dec. 3—Natural Gasoline Association of 
America, Panhandle Plains regional, Her- 
ting Hotel, Amarillo, Texas. 

Dec. 8-10—Oil Industry Information Com- 
mittee, Waldorf-Astoria Hotel; New York. 
Dec. 12-15—American Institute of Chemi- 
cal Engineers, annual, Statler Hotel, New 

York, New York. 


Jan. 10-14—Society of Automotive Engi- 
neers, annual meeting and engineering dis- 
play, Sheraton-Cadillac Hotel and Hotel 
Statler, Detroit, Michigan. 

Jan. 17-19—Pipe Line Contractors Asso- 
ciation, Statler Hotel, Los Angeles, Cali- 
fornia. 

Feb. 13-17, 1955—American Institute of 
Mining and Metallurgical Engineers, 
annual, Conrad Hilton Hotel, Chicaao, Ill. 

Feb. 25—Natural Gasoline Association 
of America, Permian Basin regional, Schar- 
bauer Hotel, Midland, Texas. 

March 9-11—American Petroleum Insti- 
tute, Southwestern District, Division of Pro- 
duction, Jung Hotel, New Orleans, Louisiana. 

March 20-23—American Institute of Chem- 
ical Engineers, Kentucky Hotel, Louisville, 
Kentucky. 

April 13-15—Natural Gasoline Associa- 
tion of America, annual, Baker and Adol- 
Phus Hotels, Dallas, Texas. 

April 19-21—Southwestern Gas Measure- 
ment Short Course, University of Okla- 
homa, Norman, Oklahoma. 

May 1-4—American Institute of Chemical 
Engineers, Shamrock Hotel, Houston, Texas. 

May 14-22, 1955—Deutsche Gesellschaft 
fur Chemisches Apparatewesen, chemi- 
cal plant and apparatus exhibition and con- 
gress, Frankfurt am Main, Germany. 

June 6-15, 1955—Fourth World Petroleum 
Congress, Rome, Italy. 

Sept. 12-16—Instrument Society of Amer- 
ica, National Instrument conference and ex- 

hibit, Los Angeles, California. 





Fo lops in Pipe Wrench, 
Penjoumaunee. its the Genuine 


If this Housing ever 
Breaks or Distorts we 
will replace it Free 


» 
» 
es 
i 
ial 
& 


’,. with the guaranteed 
trouble-free housing! 


Only the RIZAID has a world-wide rep as the finest pipe wrench 
made. Only RIZ&0ID has earned and maintains this rep by building 
toughness and smart performance into these overwhelmingly popu- 
lar wrenches, checking them part by part and hard work testing every 
last one before shipment. When you buy a RIF&ID, you know the 
housing won’t break, the jaws won’t slip or lock, the adjusting nut 
spins easily to all sizes, 6’’ to 60’. Always most for your money— 
ask your Supply House. 


Have you tried the new FRIe20 Spud Wrench? 


Deep narrow jaws for close work— 
break-proof housing — famous 
—mm RICAID jaw suspension — com- 
== fort-grip I-beam handle. Ask your 
Supply House. 


THE RIDGE TOOL COMPANY, ELYRIA, OHIO, U. S. A. 
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compressor services 
up to 500 bhp 


CHECK ON THE NEW 
COOPER-BESSEMER 


Packaged 
GMXA 














( 


Nev ork Washington, D. C. Bradford, Pa. 
H Dalla Maske fe stoleWae she tech ole Mike tole ME O@lol:t-1-tc EN K-b det: Seattle, W 4 





P 773. 











The Petroleum Engineer 


September, 1954 









—_—_— 





FIG. 1. View of the original plant, betore addition of deisobutauwer and related tacilities. Towers are: (left to right), debutanizer, 
depropanizer, deethanizer still and absorber. 
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| Eight Fields Supply One 


ALL gasoline plants have “make 
tanks,” but a plant where the make- 
tanks are 15 miles from the fraction- 
ators is something different. 

Many gasoline plants serve one field, 
or part of one field; some handle the 
gas from two or three fields; but one 
plant that takes care of eight fields in 
a single general area — is something 
different. 

And a plant that requires only | 
gpm of water for each 300 gal per day 











*Editor, Refining, Petrochemical and gas 
Processing edition. 






ARCH L. FOSTER* 


of product in a semi-desert area — is 
important. 

And a plant that recovers practically 
all butanes and heavier, and 94-95 per 
cent of propane, all without a single re- 
absorber or a recompressor, gives food 
for thought. 

Among other interesting things 
about this plant, that of Reef Fields 
Gasoline Corporation and Skelly Oil 
Company, in Howard and Borden 
Counties, central West Texas, is that 
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Ultramodern Gasoline Plant 


With no reabsorber, no recompressor, make-tanks 15 miles from 
fractionators, this plant shows the latest in design and operation 


the water for makeup comes from 5 
wells drilled 9 miles from the plant, 
brought to it in a 6-in. line. And the 
LPG made at the plant, during slack 
periods of summer when propane and 
butane are used less than in winter, 
is being stored against winter’s over- 
demand, in leached-out salt deposits 
900-1300 ft underground, dissolved 
out with water that has been used twice 
already in other industrial plants, and 
that reached the surface first from 
wells 50 miles from the gasoline plant 
storage caverns. 


A-57 
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FIG. 2. Raw make-tank, long horizontal tank in foreground, with process towers in 


background. Left to right: Absorber, still, deethanizer, depropanizer, debutanizer, 


and deisobutanizer. 


FIG. 3. East Vealmoor field compressor station in large building; with air coolers rizht 


and condensate surge tank in center. 


The group of fields tied into this 
plant system extended more than 30 
miles across the country, and the gas 
is handled by nearly 200 miles of pipe 
line. These 8 fields include Vealmoor 
and East Vealmoor, Good field, Oce- 
anic field, North Luther field, Rein- 
ecke and Hobo fields, and South Von 
Roeder field, covering the entire oil 
and gas production in this area. Part 
of these fields are in Howard County, 
part in Borden County. For example, 
the field named Hobo does not com- 
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memorate any famous knight of the 
road, but is made from the first sylla- 
bles of the two countries, Howard and 
Borden, the field lying close athwart 
the county line. 

The plant has a nominal or design 
capacity of nearly 34,000,000 cu ft, 
but has handled as much as 38,000,000 
cu ft, with a staff of 55 persons, includ- 
ing clerical staff and shipping ter- 
minal personnel. The compressor sta- 
tions are designed also to meet the ca- 
pacity needs of the different fields. 


Good field has 1540 hp in compressors. 
Two Clark units of 660 and 880 hp 
handle all the gas production. The 
Vealmoor field station has 3 Clark 
units totalling 2280 hp, and one 339 
hp Beaird package compressor unit 
which take care of gas from Vealmoor, 
Oceanic, and North Luther fields. 

Reinecke field is equipped with 4 
units of 2860 compressor hp, handling 
the gas produced in that and the Von 
Roeder fields. Little Hobo field has two 
330 hp package compressor units moy- 
ing its output. Altogether these fields 
extend more or less 30 miles in an 
approximate arc through the 2 
counties. 

The Delta Engineering-built central 
compressor station and gasoline re- 
covery plant in the East Vealmoor 
field is equipped with 4 compressors, 
with a total of 2860 hp. Each field col- 
lecting system draws the gas from the 
separators at a low pressure and raises 
it in 3 stages to the pressure necessary 
to deliver the gas to the central proc- 
essing unit at about 475 psig. Field 
separator pressures are about 15 psig, 
with a back pressure regulator on each 
separator to guard against extremely 
low pressure and oil entrainment. Al- 
together some 65 miles of lightweight 
pipe, sized from 12 in. to about 3 in., 
are employed, all protected against 
corrosion by a Fibreglas coating over- 
lying a coat of enamel. 

All this compressed gas enters a 
condensate “knockout” tank at the 
plant, and some idea of the richness 
of the gas is obtained when it is real- 
ized that about 40 per cent of the 
nearly 300,000 gal per day of liquid 
products is recovered in this tank. Of 
course in the gas gathering-compress- 
ing system inlet gas is scrubbed while 
water condensed in compression is re- 
moved via interstage and final separa- 
tors, keeping water out of the system 
from that point on. Also, the system 
employs air coolers on gas, jacket wa- 
ter on compressors, and lubricating oil. 
The main compressor unit at East Veal- 
moor, however, uses water, available 
there, for cooling the gas and lubricat- 
ing oil. 

Interstage gas is maintained in the 
winter at a temperature above that 
of gas hydrate formation by the use 
of automatic temperature control reg- 
ulators; these activate a shutter ar- 
rangement on the interstage cooler 
units. By the same system the gas in 
the interstage steps is held above hy- 
drocarbon dew point. | 

All compressor stations are so de- 
signed as to require the minimum of 
personnel attention. A somewhat 
unique system is the use of suction 
pressure recorder-controllers which by 
means of “positioners” vary individual 
compressor speeds over a given range, 
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determined by the gas load at a given 
instant; this action is individual, vary- 
ing the speed of each compressor in- 
dependently of all others. In addition 
automatic control flares excess gas 
pressure; shuts down the engines for 
high liquid level in scrubbers, high 
cooling water temperatures, low oil 
pressures, high pressufe in discharge or 
low suction. A daytime staff only is re- 
quired normally for the compressor 
operations. 

Further precautions against mal- 
functioning and operating failures are 
made by the installation of a chemical 
pump at each compressor station for a 
two-fold purpose; it injects glycol to 
meet such weather conditions as pro- 
duce hydrate formation; it also is used 
to force in a corrosion inhibitor to 
minimize hydrogen sulfide corrosion. 


Process Routine, Recovery 

Beginning from the exit gases from 
the condensate tank (no treatment is 
used here to remove hydrogen sulfide) 
the gas passes to the absorber at 475 
psig from which the stripped gas goes 
to El Paso Natural Gas Company. 
The controlling factor in the plant’s 
high recovery efficiency, as will be 
discussed later, is the fractionating ab- 
sorber. This absorber is propane re- 
frigerated; 1 still for rich oil only is 
installed and used. In connection with 
this still are 3 steam boilers that take 
heat from the 525 F lean oil from the 
still bottom, and from the stripped 
vapors. 

Liquid recovered in the condensate 
surge tank is sent, without sulfur re- 
moval treatment, to the deethanizer 
where it joins the distillate from the 
rich oil still; of this distillate the follow- 
ing discussion will clarify the opera- 
tion. Partially denuded compressed gas 
from overhead the condensate surge 





FIG. 5. Control panel for the gasoline plant proper. 

























FIG. 4. Batteries of various heat exchangers for the recovery facilities. 


tank passes to and enters the ethanol- 
amine unit, where the hydrogen sulfide 
is removed quantitatively by absorp- 
tion by monoethanolamine. From this 
step the essentially sulfur-free gas goes 
to the absorber at approximately 475 
psig. Residue gas from the absorber 
overhead is sent directly to El Paso 
Natural’s booster station where it is 
dehydrated and compressed to trans- 
mission line pressure. 

The absorber oil is a low molecular 
weight product, 180 mol wt; it goes 
into the absorber at about 60 F, at the 
rate of 340 gal per minute, and in 
passing downward reaches the top 
intercooler at about 85 F, is chilled to 
about 60 F and is returned to the col- 
umn. Eighteen trays below is the lower 
intercooler where the warmed ab- 
sorption oil is again cooled from 
about 85 F to 60 F. Each of these 
intercoolers uses water to reduce the 
temperature, then a propane expan- 
sion chills to bring the temperature 
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FIG. 6. Alco rich oil direct-fired heater. 


back to 60 F. The rich gas enters 
at the ninth tray from the bottom and 
the 9-tray stripping section in the ab- 
sorber base eliminates all methane and 
most of the ethane; this eliminates re- 
absorbers and recompressors. Heat is 
supplied to reboiler by hot lean oil. 

From the bottom of the absorber the 
rich oil goes to the still, a single-stage 
rich oil stripper design, after heating 
in a direct-fired heater (Fig. 6) to about 
500 F. Some unique items are included 
in this still. It operates at 235 psig, 
because the heavy material is “knocked 
out” in the condensate surge tank: 
this enables operation at temperatures 
high enough to generate steam profit- 
ably in waste heat generators. Little 
if any hexane or heavier goes to the 
absorber. 

The most careful analyses of the lean 
oil show no hexanes or any lower- 
boiling hydrocarbons in this stripped 
oil. One of the steam generators utilizes 
the heat from the stripper section va- 
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FIG. 7. Storage and loading terminal 15 miles from the main plant, with a truck loading spot in the foreground, LPG tanks at right, 


and propane dehydrators in center background between the two batteries of tanks. 


pors to make 35 psig steam for use 
in fractionator reboilers. Another 
steam generator takes heat from the 
circulating reflux while the third is 
heated by the hot still bottoms (lean 
oil). These waste heat steam genera- 
tors produce an average total of nearly 
20,000 Ib of steam per hour, under 
present operating conditions. 

Some of the stripped hot lean oil 
passes through the absorber reboiler 
where the rich oil is heated to about 
280 F, and thence all lean oil is cooled 
to 60 F by passing through the de- 
ethanizer feed preheater, water coolers, 
and a refrigerated chiller. Sufficient 
surge capacity is available in the base 
of the absorber and still so that no 
surge tank is necessary. By this means 
it is possible to maintain still pressure 
on the lean oil pump suction at a sub- 
stantial reduction in pump power 
requirements. The net result of all this 
steam generating is two-fold; it pro- 
vides about half the steam required for 
the plant, as heat savings; it reduces 
by about one-third the cooling system 
capacity of the plant, saving both ways. 

Unconventional procedures dictated 
the selection of a single, cross-flow 
cooling tower instead of an induced 
draft tower. West Texas air is dry, and 
the wet bulb temperature is very sel- 
dom above 70 F, in a few instances for 
very short times as high as 72 F. By 
using the single cross-flow unit, and 
re-circulating part of the water from 
the side of the tower where the air 
comes in — air inlet face — water can 
be cooled to about 75 F, in quantity 
enough to supply the lowest temperture 
requirements of intercooler and lean 
oil cooling units. In winter little if any 
propane cooling is needed in this area 
for this plant, hence the system for sup- 
plying the plant electric energy de- 
mands was modified as shown below. 

Design needs for power for the plant 
call for 3 gas-engine generators, each 
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rated at 280 kw; a spare must be pro- 
vided always, especially in a unit well 
away from public source of power. So 
a spare was provided to serve both 
the propane refrigeration system and 
the plant’s power supply. A 400 hp 
engine drives the spare generator set; 
it is also connected to a propane com- 
pressor which it operates when refrig- 
eration is required. When compress- 
ing propane the generator is discon- 
nected, and vice versa, so that sub- 
stantial savings are effected in overall 
investment and equipment. 

Because of the systematic way in 
which inspection and repair cycles can 
be arranged on modern dependable 
electric generating units, this refrig- 
erator-generator utility spare can be 
used to produce electrical energy in 
winter, when no refrigeration is re- 
quired, while the three regular units 
are down for overhaul, each in turn. 

Analogously, the boiler require- 
ments, over and above the waste heat 
boilers heated by waste heat from the 
still streams, amounts to only about 
18,000-20,000 Ib per hour. This added 
steam is supplied by three 150 hp oil 
field type boilers, rated at 275 psig, 
of which one is a spare, taking its 
turn when other boilers are down for 
inspection-repair, or when the waste 
heat boilers are also down. Since tem- 
perature needs are low, 50 psig is stand- 
ard pressure for plant steam used as a 
heating medium. 

Returning to the new product 
stream, overhead from the still, this is 
condensed and sent to a separate surge 
rundown tank. Both this and the pri- 
mary condensate liquid, knocked out 
in the condensate surge tank, combine 
in the deethanizer column. This tower 
is a 30-tray design, operates at about 
500 psig and with a 250 F bottom tem- 
perature, 155 F top. The small amount 
of ethane passing over this ‘cleanup’ 
tower returns to residue gas. 


Deethanizer bottoms are sent to the 
depropanizer, a 32-tray column that 
is run at 275 psig, 255 F bottom and 
132 F top temperatures. Propane re- 
covered overhead, 94 per cent or more 
of the total propane content of the raw 
gas, is sent directly to storage, gener- 
ally to the caverns at the loading point, 
15 miles away. Propane tower bottoms 
are pumped to the debutanizer tower, 
also of 32 trays, operated at only 125 
psig but with 230 F bottom and about 
150 F top temperatures. This tower 
bottoms is debutanized natural gaso- 
line which is then blended with normal 
butane through means of a ratio flow 
controller to obtain the regular natural 
gasoline product, ranging normally 
from about 14 to 26 lb Reid vapor 
pressure, depending on requirements 
for the buyer. Again this stream goes 
directly via pipe line to the storage 
loading terminal at railhead on High- 
way 80 and the Texas and Pacific rail- 
way. 

The butane stream overhead from 
the debutanizer is now sent to the “bu- 
tane splitter” tower, installed in the 
spring of 1954 after the plant had been 
otherwise completed. This tower has 
100 Turbogrid trays, is very highly 
efficient, and has shown the ability in 
regular service to operate well at con- 
siderable overload. Normally it is op- 
erated at 135 psig, a top temperature 
of 154 F and bottom of 174 F. Off the 
bottom comes normal butane and a 
portion of the n-butane is blended with 
the natural gasoline stream to obtain 
the vapor pressure wanted at any given 
time. Surplus normal butane above 
that required for blending gasoline and 
for current sales is stored underground 
as is surplus propane. 

The storage and loading terminal is 
located 15 miles south of the plant, 
8 miles east of Big Spring, Texas. Three 
pipe lines are installed from plant to 
terminal, one 3-in., one 314-in., and 
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gas lines from the fields and are used 
in the natural gasoline line to the ter- 
minal from the plant. 

Water for steam and process comes 
from five shallow wells about nine 
miles from the plant; a sixth well may 
be drilled if it proves necessary. A 
phosphate organic inhibitor is used 
in the water transfer line to prevent 
corrosion by the raw water. This water 
is softened at the plant by a zeolite 
process along with an iron removal 
unit, that employs the catalytic oxida- 
tion action of manganese dioxide, 
MnO,, and the water contains enough 
dissolved oxygen to carry on the oxi- 
dation reaction. 

Water Conservation 
In all semi-desert areas such as mid- 
pee : west Texas, water supply is of para- 
ee te mount importance. Water conservation 
the FIG. 8. Product loading pumps in foreground, butane and LPG tanks in background is critical and in recent years some 
that at loading-storage terminal. interesting developments have been 
and made in air-cooling as auxiliary to wa- 
Te one 4-in. line. Two handle propane and ture and/or isobutane. All these are ter cooling. In this plant air cooling 
10re butane. One line carries gasoline and horizontal cylinders. For underground systems are installed as condensers on 
raw isobutane in turn, batchwise. In the storage, two “wells” are completed, one the (desulfurizing) amine regenerator 
ner- 34%-in. line handling isobutane and each for propane and butane. That is, overhead, on overhead vapors from the 
vint, gasoline, a gravity-sensing device, an the caverns are leached out with water depropanizer, debutanizer and deiso- 
oms Ohmart unit, employing a radioactive derived from Big Spring sewage via butanizer. The lubricating oil, gas, and 
wer, material as detecting agent, determines Cosden Petroleum’s process conden- jacket water cooling units are air-cooled 
125 the change in gravity in the line when sers, ready to receive and are now forced draft also. In only one instance 
bout the stream of one product is ending charged with liquid product up to 2,- __ is a final water cooling unit used, that 
wer and the beginning of the other product 000,000 gal each. Three other wells are in the East Vealmoor field compres- 
aSO- stream is entering the detecting in- in various stages of completion while sor final stage cooling unit, to make as 
‘mal strument, enabling the operator to a sixth started drilling in early June. _ efficient as possible the gasoline plant 
flow switch receivers when the product Details of specifications and com- input separator. ; 
ural changes. This is a new device with positions of products vary widely, of In addition, water for the steam gen- 
ally very wide possibilities. course, depending on market require- erator is all condensate, with minimum 
apor The isobutane and natural gasoline § ments. The accompanying tabulations |§ makeup, if any at all is needed. Nor- 
ents goes via pipe line directly to the re- show typical analyses of the raw gas, mally additional condensate is de- 
goes finery of Cosden Petroleum Corpora- stripped gas (residue gas), and of av- aerated and sent to the boiler feed- 
rage tion, about 4 miles away, for process- erage products. Total production of water tank. As a final conservation 
ligh- ing in that company’s alkylation unit liquid products ranges up to some measure, all water condensed from 
rail- to make alkylate for aviation fuel. If 300,000 gal per day, amount depend- streams in “knockout” drums and ac- 
called upon to deliver to other buyers, —_ing on gas throughput. cumulators is collected in a tank; oil 
From both natural gasoline and isobutane is separated carefully in this tank and 
“by. can be handled in storage available at Corrosion Precautions the oil-free water is drawn from the 
the the terminal. To combat corrosion, use is made __ tank bottom and sent to the boiler feed- 
been Above ground storage at the ter- of only one stainless steel exchanger water tank. 
has minal includes three 1250 bbl gaso- tube bundle, that: used for the hydro- To simplify maintenance and in- 
ighly line tanks, two 1000 bbl pressure — gen-sulfide-rich amine solution in the  spection, construction, and to aid both 
ty in storage tanks for normal butane, five sulfur removal unit. Tower trays in the flexibility and revamping of any part 
con- 1000 bbl tanks for propane, and three amine desulfurizer are 304 stainless of the plant system, all pumps are in- 
: Op- 1000 bbI tanks for propane-butane mix- steel. Chemical inhibitors are used in stalled alongside the units served, out- 
ature doors. Mechanical seals are installed on 
f the a all centrifugals. Process pump equip- 
nd a TABLE 1. Reef Fields Gasoline Corporation, East Vealmoor Gasoline Plant. ment is driven by electric motors, ver- 
with ieaieen tical centrifugal design, except for the 
btain Mol Per cent wines lean oil pumps which are of the piston 
siven Inlet Residue Propane Isobutane N Butane natural type and are driven by gas turbines 
bove ne ao . a nti . . a _— exhausting to the plant fuel gas system. 
> and Gatoe dioxide AER A SRE of 0.10 The vertical centrifugal cooling water 
ound ee | ~ pumps are driven by back-pressure 
Pees oR ate seam tarbines on low pressure exhaust 
ral is ee Fes Signe 1.30 07 0.58 96.30 -_ i steam. Pipe lines are installed in all 
slant, lopentane : ae ae entee aa ie 0.60 24 83 parts of the plant on concrete piers one 
rhree eae ee ee 371 f00t_above ground level with the ex- 
nt to ‘inn a ae —— — oes ception of water lines which are below 
ae Meee eeeeeeeerereetes -_ 10. 09 100.00 100. ground level. one 
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GAS CONTRACTS NEED STREAMLINING 


Numerous types, kinds, and forms of purchase and sales 


contracts in use today are contradictory and confusing — 


standardization would smooth procedures and prevent disputes 


F OR the past few years, the growth 
and importance of the natural gas in- 
dustry has been so rapid and changing 
that most major gas companies find 
themselves involved in many types, 
kinds, and forms of gas purchase and 
sales contracts. Some are highly in- 
volved and complicated. Others are 
obsolete and antiquated. 

This confused and contradictory 
condition leads to arguments, disputes, 
and even law suits. Accounting depart- 
ments find themselves faced with al- 
most impossible procedures resulting 
from different contract requirements 
involving identical gas in common de- 
liveries and receipts. 


Casinghead Gas Contract 

This condition arose a number of 
years ago when casinghead gas began 
to acquire importance for natural gaso- 
line extraction. At that time the Nat- 
ural Gasoline Association of America 
made a wise and practical step when 
it standardized the basis of payment 
by adopting a common form that incor- 
porated tables and charts whereby 
amounts of residue and royalty due the 
seller could be determined. The 1939 
revision of the NGAA casinghead gas 
contract is still the basis of many pres- 
ent day casinghead gas agreements. 
Certain amendments are usually pres- 
ent. 

This contract failed to provide for 
the extraction of products other than 
natural gasoline, however, and as LPG 
products such as butane and propane 
have increased in importance and ex- 
panding markets have developed for 
these, it became necessary to amend 
the contract form to provide such set- 
tlement. This was done at the discre- 
tion of the parties involved by methods 
of their own choice. 

It further developed that the price 
ranges for natural gasoline used in the 
standard contract form began to differ 
radically from actual market quota- 
tions, and increased efficiency in plant 
operations and gallon per minute test- 


*Arkansas Louisiana Gas Company. 
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ing began to result in higher natural 
gasoline yields from casinghead gas. 
This brought about other modifications 
and amendments, such as the so-called 
“Fort Worth Curve,” which provided 
slightly higher royalty percentages. 

Another important development was 
the steady increase in value of the gas 
itself. Where once casinghead gas was 
only a small part of the total natural 
gas produced and usually so low in 
volume and hydrocarbon content that 
it was flared, the rising demand for 
gas to be delivered by nation-wide net- 
works of pipe lines gave it new value 
and importance. Furthermore conser- 
vation authorities and gas producers 
found a profitable means for using 
heretofore wasted or flared gas. 

This condition led to a closer look 
at the gas lost as a result of processing 
by comparing the value of gas itself 
against its value as products. In view 
of the fact that the standard NGAA 
contract form provided a percentage 
table listing the amount of gas lost as 
shrinkage and plant fuel, conditions 
began to arise where shrinkage and 
fuel exceeded these amounts due to the 
extraction of additional products such 
as butane and propane. At times the 
value of the gas lost was greater than 
the value of the products recovered. 
This called for contract modifications. 
As a result, there is no standard NGAA 
contract form today. 


Gas Measurement Laws 
A final development that compli- 
cated the contract was the enactment 
of “Standard Gas Measurement Laws” 
by several states. Early contracts were 
written on pressure basis ranging from 
2 Ib plus 14.7 atmosphere to 14.4 Ib 
absolute. Even the states themselves 
could not agree on a standard pres- 
sure base and they range from 14.65 

lb absolute to 15.025 Ib absolute. 
More stringent requirements and 
regulations became effective with the 
new measurement laws and such things 


as super-compressibility, temperature, 
pressure, and gravity took on new 
value and meaning. As a result gas 
companies set up higher quality speci- 
fications such as moisture, corrosive 
matter, liquid hydrocarbon, and Btu 
content. 

The final result today is that con- 
tracts are more binding and longer 
term agreements with precise specifica- 
tion requirements. Measurement errors 
alone in large volumes could mean 
large losses. Combining present day 
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contracts with old existing contracts in 
a single operation or plant and cover- 
ing the operational requirements has 
resulted in a complicated accounting 
problem. The present day contract 
must contain the many accounting and 
legal technicalities necessary to provide 
equitable and fair settlement. As a re- 
sult, lengthy and detailed documents 
cover the modern gas day transactions. 
It is essential that they contain all the 
elements relative to each of the factors 
previously mentioned. 


Elements of a Gas Contract 

A contract by definition is a “meet- 
ing of the minds” of competent parties. 
The written form is essentially an ex- 
pression in detail of an oral agreement. 

There are an number of major ele- 
ments necessary to every gas transac- 
tion and these will be broadly de- 
scribed under the headings that follow. 


Preamble. Some contracts start with 
a title page listing the parties and loca- 
tion of properties covered, followed by 
a page of contents listing sections by 
title and page number. 

Other contracts open with a formal 
introduction stating the parties, their 
intent, the effective date and providing 
the payment by each party of some 
token legal consideration, or even an 
agreement for and in consideration of 
the premises and mutual covenants 
contained in the contract. 

Many agreements are contingent on 
future actions of the parties, such as 
the buyer being able to obtain govern- 
mental approval of a proposed pipe 





line by a certain date, or the seller 
installing compression facilities within 
a specified time. When these contin- 
gencies are included, they are usually 
incorporated in the contract introduc- 
tion. 


Definitions. A section often incor- 
porated is one that defines important 
terms and phrases of the contract such 
as type of gas, dedicated reserves, ac- 
counting day, accounting year, etc., 
over which there might possibly be 
some misunderstanding. 

Description of properties. Gas to be 
sold under contract is, at best, of very 
indefinite quantity and is usually de- 
scribed as that underlying certain fields 


or leases and at times limited to that~ 


in certain productive horizons. When a 
number of leases are described, the de- 
scription is usually in the form of an 
exhibit or attachment to the main body 
of the agreement. 

A section is usually included bind- 
ing the heirs, assigns, and successors. 
Seller encumbers the properties sub- 
ject to performance of the contract, 
and buyer provides for the release of 
any well or wells from the operation 
of the contract for any reason. 


Rights of seller. Seller usually re- 
serves the rights to use gas from the 
dedicated properties for lease opera- 
tion, and development, and operation 
of his and affiliated pipe lines, to proc- 
ess or have processed the gas for liquid 
hydrocarbons before delivery, and to 
operate his properties free of any con- 
trol by the buyer. 


Date of contract and term. Effective 





date of most contracts is usually the 
date of final execution or a stipulated 
date. This date should be clearly de- 
fined for it is important in determin- 
ing termination dates and making cor- 
respondence references. 

Length of time the contract is to be 
in force is ordinarily a given number 
of days or years from a certain date. 
This date is usually the effective date 
of the agreement or the date of first 
delivery of gas. Sometimes, however, 
the agreement will terminate on a cer- 
tain future date, irrespective of the 
elapsed length of time in days or years. 
In many instances, the agreements are 
intended to extend beyond the initial 
term and will do so, subject to cancel- 
lation on the anniversary dates. 


Point of delivery. To remove any 
doubt as to where the title to the gas 
changes hands, the point of delivery 
is usually defined. It may be the outlet 
of the seller’s dehydrator, separator, 
meter, at the well head, a valve on 
buyer’s line, etc. 


Delivery pressure and compression. 
For delivery into the buyer’s facilities, 
the gas is usually required to have a 
stated minimum pressure. Generally, 
there is also a maximum stipulated 
pressure against which the seller may 
be obligated to deliver gas. Many agree- 
ments provide that should the gas pres- 
sure fall below the stated minimum, 
one or the other of the parties may 
have the right, but not necessarily the 
obligation to compress the gas to suf- 
ficient pressure. The prior right to com- 
press usually falls to the seller but 


The “Fort Worth Curve” table of royalty percentage. 


P-MARKET PRICE — CENTS PER GALLON 





0.2 0.6 0.8 


G-GASOLINE CONTENT — GALLONS PER THOUSAND CUBIC FEET 
READ TO THE NEAREST ONE HUNDREDTH GALLON (0.01) & THE NEAREST FIVE HUNDREDTHS CENT (0.05) 
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many contracts provide that should the 
seller not elect to compress the gas, the 
buyer may do so and reduce the con- 
tract price by an amount dependent on 
the number of stages of compression 
required. This ranges from '% cent to 
2 cents in most contracts. 

Rate of delivery and quantities. To 
protect the seller against severe disrup- 
tion of his normal field operations, con- 
tracts usually provide a minimum daily 
or monthly average quantity the buyer 
must take or pay for it if it is available. 
There is also usually provided a maxi- 
mum average rate to prevent buyers 
from demanding large deliveries of 
short duration that would over-burden 
the seller’s facilities. These rates of de- 
livery are generally based on reserves, 
well or field allowables, and in some 
instances such as casinghead gas sales 
that are dependent on allowable oil 
production, any volume that may be 
available. 

Price. Prime issue in consummating 
a contract of any kind is generally one 
of arriving at a mutually agreeable 
price. The seller naturally wants to ob- 
tain as high a price as possible and 
the buyer wants to pay as low a price 
as possible. Prices remain within rea- 
sonable limits, of course, due to the 
ever present situation of supply and 
demand. 

Favored nations clause. In virtually 
all gas contracts, price is expressed as 
cents per thousand cubic feet. The sim- 
plest form of price clause is one in 
which the price is constant throughout 
the term of the contract. Current trends 


in gas prices, however, usually involve 
some type of automatic price increase 
or escalation over the life of the agree- 
ment. Some contracts include a so- 
called “favored nations clause” in 
which the buyer obligates himself to 
pay the seller as high a price for gas 
as he is paying any other seller within 
a given area. Another approach is to 
provide for price renegotiations at cer- 
tain intervals during the term of the 
contract. The renegotiated prices are 
usually based on an average of a num- 
ber of the highest gas sales prices paid 
by other buyers in the same area. Some 
recent agreements have incorporated 
price variations coupled to the national 
“Commodity Index.” 

The price clause of a typical gas 
contract may incorporate one or any 
combination of these methods of stipu- 
lating prices. 

Taxes. Who will pay what taxes is 
carefully defined in most agreements. 
Generally, each party agrees to pay 
whatever taxes are applicable to his 
operations at the time of execution and 
the future taxes become the main issue. 

Usual approach to this problem is 
for both parties to agree to share in 
the payment of any future taxes but 
not necessarily in equal percentages. 
In the case of certain taxes, the future 
increases will be borne two-thirds by 
buyer and one-third by seller. In all 
cases, extra high tax increases permits 
termination of the contract under cer- 
tain circumstances. 

Measurement. Most lengthy and de- 
tailed of all contract elements is usually 


The NGAA residue table. 


that dealing with measurement. This js 
justly so, for to correctly define and 
measure so ambiguous a quantity as q 
cubic foot of gas requires a detailed 
procedure. The following are factors 
involved in the proper description of a 
MCF or thousand cubic feet of gas, the 
basic unit quantity of virtually all gas 
contracts: 

1. Pressure Base. To obtain a basis 
for settlement and measurement, vol- 
umes are corrected to a stipulated pres- 
sure base. This pressure base has a 
material effect on volume and the term 
“MCF” is meaningless unless the pres. 
sure base is known. As an example, 
1000 cu ft measured at a pressure base 
of 15.025 psia are equivalent to only 
900 cu ft measured at a pressure base 
of 16.7 psia all other factors being 
equal. Recent legislation by Texas and 
Louisiana has resulted in the establish- 
ment of standard pressure bases of 
14.65 psia and 15.025 psia respectively, 
Contracts prepared subsequent to the 
establishment of these standards incor- 
porate the applicable pressure base in 
their measurement provisions and 
many then existing agreements have 
been amended to comply with the new 
standards. A temperature base of 60 F, 
and an assumed atmospheric pressure 
are also usualy provided in addition to 
the pressure base. 

2. Specific Gravity. As the specific 
gravity of the gas enters the calcula- 
tions of volume from orifice meter 
readings, provisions are generally in- 
corporated that state how this gravity 
will be determined. Periodic measure- 














Percentage of Casinghcad Gas Remaining as Residue after Extraction of Gasoline and Plant use Based upon Gasoline 
Content in Gallons per 1,000 Cubic Feet (G. P. M_.). 

GPM. % GUM. % G.P.M.  % G.P.M. % G.P.M.  % GPM. % G.P.M. % G.P.M.  % G.P.M.  % 
wo 0 1.50 78.00 3.00 63.40 .4.50 50.00 6.00 38.30 7.50 28.30 9.00 19.20 10.50 11.00 12.00 3.50 
05 93.10 155 77.50 3.05 62.95 4.55 49.65 6.05 37.90 7.55 28.00 9.05 1885 1055 10.75 12.05 3.25 
10 92.60 160 77.00 3.10 62.50 4.60 49.30 6.10 37.50 7.60 27.70 9.10 18.59 .10.60 10.50 12.10 3.00 
15 92.10 165 76.50 3.15 62.00 465 4885 6.15 3720 | 7.65 27.30 9.15 18.20 10.65 10.25 12.15 2.75 
20 91,60 1.70 76.00 3:20 6150 = 4.70 48.40 = 6.20 36.90 = 7.70 26.90 9.20 17.90 10.70 10.00 = 12.20 2.50 
25 91.05 175 75.50 3.25 6100 4.75 47.95 6.25 36.55 7.75 26.70 9.25 17.60 10.75 9.75 12.25 2.30 
30 90.50 L180 75.00 3.30 60.50 480 47.50 6.30 36.20 7.80 26.51 9.30 17.30 10.80 950 12.30 2.10 
35 90.05 Less 74.50 3.35 60.15 485 47:15 635 35.80 7:85 26.20 9.35 17.05 1085 925 12.35 1.85 
40 89:60 1190 7400-340 59.80 4.90 4630 = 6.40 35.49 = 7.90 25.90 9:49 16.80 10.90 9.00 12.40 1.60 
45 99.00 195 7245 = 3.45 59.300 4.95 46.35 «= 645 35.10 = 7.95 25.50 9:45 16.50 1095 8.75 1245 1.40 
50 88.40 2.00 72.90 3.50 5880 5.00 45.90 6.50 34.80 $8.00 25.10 9.50 16.20 11.00 850 12.50 1.20 
95 87.85 2105 7245 3:55 5K35 5.05 45.50 6.55 3445 8.05 2480 9.55 16.00 11.05 825 12.55 .90 
60 87:30 = 2.10 72.00 = - 3.60 357.90 = 5.10 45.10 6.66 34.10 = 8.10 24.50 9.60 15.80 1110 8.00 12.60 .60 
65 86.80 2:15 71.50 3.65 5740 5.15 44.75 6.65 33:80 8.15 24.25 9.65 15.50 11.15 770 1265 35 
0 86.30 220 7100 3.70 5620 = 5.20 44.20 = 6.70 3350 = 8.20 24.00 9:70 15.20 1120 7.40 12.70 .10 
75 85.75 2.25 70.50 3.75 56.55 5.25 43.85 6.75 33.15 8.25 23.65 O75 1405 «11.25 FBO ene a 
80 85.20" 2.30 70.10 3.80 56.20 5.30 43.50 6.80 32.80 830 23.3 980 14:70 = 10.30 7.00 en ceca 
85 54.70 82:35 69.60 3.85 55.75 5.35 43.05 6.85 32.50 8.35 22.95 GIRS 14.45 N85 G75 ceccncnne ceeeeee 
90 84.20 240 69.10 3.90 55.30 5.40 4260 6.90 32.20 8.40 22.60 9.90 1420 1140 650 9 coo. 
95 83.65 2.45 68.65 3.5 54K0 5.45 42:25 6.95 31.85 845 22.30 995 1395 1145 625 0 wo. 

1.00 83.10 2.50 68.20 = 4.00 54.30 8.50 41.90 7.00 31.50 8.50 22.00 10.00 13.70 11.50 6.00 — ........ 

105 82.50 2155 67.70 4.05 53.85 5.55 4155 7.05 31.15 = 8.55 21.70 = 10.05 1335 11.55 5.80 ceneennee snnneem 
1:10 81.90 2.60 67:20 4.10 5340 5.60 41:20 7.10 30.80 8.60 21.40 10.10 13.00 1160 5.60 — ........ 

1:15 8140 2.65 66.70 4.15 52.95 5.65 40:80 7:15 30.50 8.65 21.10 = 10.15 12.75 11.65 55 ceeeeeeee  ceeeeem 
1:20 80.90 «2:70 66.20 = 4.20 52:50 5.70 40-40 = 7:20 30.20) = 68.70 20.80 = 10.20 12.50 LTO 510 sneseseee coven 
1.25 80.40 2.75 65.75 4.25 £2.15 5.75 40.15 7.25 29.85 8.75 20.55 10.25 12.25 — IL75 4.85 ceeeeseee  seeeeem 
30 7990 2:80 65.30 4.30 51:80 = 3.80 39:90 = 7/30 29.50 = 8.80 20.30 = 10.30 12.00 BO 4.60 erreeseee seve 
135 79.45 285 64.90 4.35 5130 5.85 39:50 7.35 29.25 = 8.85 20.05 10.35 E75 NBS ABS cases eee 
40 79.00 = 2.90 64.50 «= 4:40 «BOBO = 5.90 39:10 = 7:40 29.00 = 8.90 19.80 = 10.40 1150 1190 4.10 nee 
145 7850 2:95 6395 445 5040 5.95 34:70 7:45 2865 8.95 19.50 1045 1125 INS BRO ieee es 
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ments by gravity balance, recording by 

ravitometer, Or assuming a constant 
gravity are the most common methods 
employed. 

3, Temperature. Flowing tempera- 
ture, like specific gravity, is necessary 
to correctly calculate volumes and is 
usually determined by periodic read- 
ings of a mercury thermometer, averag- 
ing readings from a recording ther- 
mometer, Or assuming a constant tem- 
perature. 

4. Supercompressibility. Natural gas 
at elevated pressures deviates consider- 
ably from the behavior indicated by 
the Ideal Gas Laws and factors have 
to be applied to correct calculated vol- 
umes to actual volumes. To ignore this 
deviation, as was often done in many 
older contracts, results in a loss of 
revenue to the seller. Corrections for 
normal measurement pressures usually 
increase the actual volume by an ap- 
preciable percentage, dependent on the 
pressure, temperature, and gravity of 
the gas. 

The Standard Gas Measurement 
Laws adopted by Texas and Louisiana, 
which set standard pressure bases, also 
include provisions requiring deviation 
corrections for all gas measured at pres- 
sures in excess of 100 psi and 200 psi 
respectively. Most contracts today have 
been drawn or amended to conform 
with these measurement laws and pro- 
vide for deviation corrections deter- 
mined from accepted tables or periodic 
tests. 

5. Heating Value. The trend toward 
emphasis on the heating value of gas 
has led to the inclusion of provisions 
for periodic tests or recording calori- 
meter installations in most current 
agreements. 


6. Equipment. The type of metering 
equipment, where it is to be placed, and 


Sales price 
of 

Gasoline 

in Cents 
Gallon 





New rulings of Federal 
Power Commission with re- 
gard to independent gas pro- 
ducers need not affect the 
standardization ideas dis- 
cussed in this article. 


All contracts necessarily 
contain an escape clause that 
FPC rulings are paramount to 
stated terms. 








Gasoline Content in Gallons 
75 1.00 1.25 1.50 1.75 
to to 





which party is to operate it is generally 
carefully defined. 

7. Record. It is common practice to 
include provisions covering the length 
of time charts, test data, records, etc., 
to be kept and who is to keep them. 

Quality. Quality specifications im- 
posed on gas to be sold under contract 
are to minimize the danger of freezing 
and corrosion in the buyer’s system 
and to insure that the gas will meet 
end consumer requirements. Following 
are gas characteristics covered in most 
agreements: 

1. Water Content. The maximum 
moisture toleration is generally ex- 
pressed as a number of pounds per 
million cubic feet or the equivalent dew 
point at a certain pressure. 

2. Corrosive Matter Content. The 
maximum toleration of carbon dioxide 
is generally expressed as a per cent by 
volume while maximum permissible 
sulfur and hydrogen sulfide contents 
are usually expressed as the number 
of grains per 100 cu ft. 

3. Heating Value. Gas must meet 
minimum heating specifications, usual- 
ly expressed as Btu’s per cubic foot. 
The value of 1000 Btu’s per cubic foot 
seems to be more or less standard. 
Some agreements provide that contract 


The NGAA table of royalty percentages. 


Percent 


10.0 11.25 
1l 


13. 
1 
7 
0 


22.5 75 
23.75 





0 
0 


26.25 0 


12.5 15.0 
13. 


price may be reduced if heating value 
is below that stipulated in the contract. 
In some instances, a limit has been 
put on the maximum permissible heat- 
ing value. 

Accounting and settlement. To estab- 
lish a standard procedure for settle- 
ment, most agreements state a certain 
day of the month when payments by 
buyer for the previous month’s pur- 
chases are due. In contracts under 
which the seller does the metering, 
provisions are included that obligate 
the seller to render invoices to the 
buyer a reasonable time before buyer’s 
settlement is due. A section also pro- 
vides for determining which party shall 
make royalty payments. 

Warranty and indemnity. In order to 
free the buyer from any claims or dis- 
putes arising over title to the gas, most 
agreements incorporate provisions 
whereby the seller warrants title to all 
gas sold. Clauses also are generally 
provided in which buyer and seller each 
indemnify the other against damages 
arising from his own operations. 

Force majeure. As protection for 
both parties, a “force majeure” or 
escape Clause is generally provided that 
frees one party of any damage claims 
of the other in event he is unable to 
meet his contractual obligations due to 
causes over which he has no control, 
such as “acts of God,” strikes, break- 
downs, restraining orders, etc. When a 
party wishes to exercise his “force 
majeure” privileges, he is generally 
obligated to give written notice to the 
other party. 

Regulatory bodies. Most contracts 
include provisions which subject op- 
erations of the parties to all applicable 
local, state, and federal laws. There are 
often additional provisions that permit 
the parties to terminate the agreement 
in event of unfavorable ruling by the 


1,000 Cubic Feet of Gas. 
2.00 2.25 


17.5 
18.75 
20.0 
21.25 
22.5 
23.75 


0 

z 29.0 
__29.0 31.0 
31.0 33.3 
33.3 

33.3 





NOTE:—Each gasoline content and sales price division in the schedule above includes the smaller but excludes the larger figure. 


Should any casinghead gas be delivered to Buyer by Seller at pressures adequate to process said gas through Buyer’s plant directly and without 
the use of compression machinery by Buyer and Buyer’s plant be equipped to handle such gas directly in said plant and should Buyer so utilize said 
gas, then the application “Percent” in the above schedule shall be increased by adding five (5) thereto, provided that in no such case shall the total per- 


centage be more than 33.3%. 
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regulator bodies. The Federal Power 
Commission is often identified as such 
a body. 

Arbitration. A provision seldom re- 
sorted to but usually included is one 
providing for arbitration of unsettled 
controversial issues by a disinterested 
party or parties. The arbitors generally 
selected are consultants or recognized 
authorities in related fields such as at- 
torney, geologists, engineers and simi- 
larly qualified persons. 

Miscellaneous and address of parties. 
Items not covered in the main articles 
of the contract are generally grouped 
in a miscellaneous section at the end 
of the agreement. This section usually 
includes mailing addresses of the 
parties, provisions covering assignabil- 
ity of interests and similar relatively 
minor details. 

Signatures. To legally consummate 
the written agreement requires signa- 
tures of the parties or in case of cor- 
porations, authorized representatives. 
These signatures, usually properly wit- 
nessed and sometimes dated, complete 
the contract execution. 

The contract is usually completely 
executed in duplicate, or in as many 
copies as there are parties in order 
that each party will have a copy of 
the original. 

A gas contract is by no means 
limited to the aforementioned articles 
for there are as many ways to consum- 
mate a transaction as there are parties 
wishing to do so. There is a trend, how- 
ever, in gas contract writing toward a 
more or less standard form as far as 
issues covered are concerned. The im- 
portant details, of course, cannot pos- 
sibly be standardized under the system 
of free enterprise which we know 
today. 

Supplement — liquid hydrocarbon 
processing. In event gas purchased un- 
der the contract is processed by the 
buyer for manufacturing of products 
from the liquid hydrocarbons con- 
tained in the well production, the fol- 
lowing supplement should contain the 
elements listed. 

Identification. The first paragraph or 
statement should identify the contract 
date, properties covered, and parties by 
name. It should state the intent of 
buyer and agreement of seller. 

Types of processing. There are sev- 
eral operating conditions under which 
well production may be processed. The 
contract should set out each condition 
and the settlement basis thereof. For 
example, normal operation of the de- 
livery of both gas and condensate is a 
combined well stream into the plant. 

A typical provision is as follows: 

Combined Gas and Condensate Pro- 
duction. 

When the total well stream is deliv- 
ered into the plant for processing, set- 
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tlement may be made to seller under 
either of these methods. 


(A) Seller to receive a certain per cent 
of the value of products produced 
or manufactured from the gas de- 
livered under the contract based 
upon his share of the potential 
field production as determined by 
field gallons per million tests. 
Value of the products is the 
“weighted average net sales price” 
to permit deducting such items as 
taxes, cost of blending agents, 
and chemicals. 

In event non-connected wells or 
“outside” condensate, fluid or products 
are processed in the plant, their total 
shall be deducted from actual plant 
production before allocation. 


(B) An alternate method is to pay 
seller for lease potential gallons 
of gasoline based on a NGAA 
gasoline content test, basing sales 
price on a National Petroleum 
News quotation for the area plus 
or minus a premium on the aver- 
age price of 26-70 natural gaso- 
line. The royalty percentage tables 
of NGAA are usually used rang- 
ing from 20 per cent for 2 cents 
gasoline to thirty-three and one- 
third per cent for 4 cents gasoline. 

Butane and propane plant pro- 
duction is allocated on gallons per 
million to seller after deducting 
that quantity required to manu- 
facture 26 lb Reid vapor pressure 
gasoline. The weighted average 
sales price per gallon is used and 
a royalty table ranging from 15 
per cent for 2 cents gasoline to 
thirty-three and one-third per cent 
for 6 cents gasoline. 


Under both of these provisions, it is 
agreed that seller should stand actual 
shrinkage and fuel as a result of proc- 
essing the well production and in event 
gas is not processed, but by-passed raw 
around plant then the price per 1000 
cu ft at the well paid for the gas shall 
constitute payment in full. Some con- 
tracts provide that total plant fuel and 
shrinkage shall not exceed a certain 
percentage of the total plant inlet or 
outlet. 

When the method (B) is used, raw 
condensate produced along with the 
gas stream is paid for at the posted 
price in the field based upon liquid 
volume determined by fluid meter or 
gallons per million test. 

Gallons per minute testing. 

Gasoline. 


The natural gasoline content of the 
gas is determined periodically, either 
quarterly or semi-annually, by the 
NGAA code and expressed in gallons 
per million on the pressure base given 
in the contract. 


Condensate. 

Quantity of condensate contained in 
the gas is determined by one of the fol- 
lowing methods at the same interval of 
the gasoline tests: 

(A) Split-stream or stinger tests. 

(B) Portable full-scale separator tests, 

(C) Fluid metering or gas-oil ratio 
test by meter corrected to atmos- 
pheric conditions. 

These results to be expressed in gal- 
lons per million on the pressure base 
of the contract. 

At least 10 days notice shall be given 
seller before tests and in case of a third 
party tester seller and buyer shall split 
costs. Retests to be paid for by party 
requesting same. In all tests, it is as- 
sumed that both buyer and seller may 
desire to have witnesses present and the 
contract provides for this condition. 

Buyer’s right to process. The con- 
tract normally provides that the gas wil] 
be processed, but does not require 
buyer to continue to process if uneco- 
nomic. 

If gas or condensate contains objec- 
tionable liquid or solids unsuitable for 
processing, seller must separate, clean, 
or treat for removal before buyer is 
required to accept. 

Gas by-passed around plant or con- 
densate not processed shall not be in- 
cluded for allocating plant production 
or settlement. 

Settlements. The usual type contract 
provides that buyer will pay seller for 
products on or before the 20th of the 
month, next following the one for 
which settlement is made. 


Conclusion 

Even the above factors and methods 
have variations depending upon cir- 
cumstances that are favorable to either 
buyer or seller, however, contracts as 
a general rule can be written with many 
standard provisions and should be so 
drawn for the sake of congruency, 
common understanding, and simplicity. 

A common error in most contracts 
today is the use of superfluous words, 
phrases, and expressions. Simple and 
exact language make a briefer and 
more concise agreement. Quite often 
contracts contain provisions and re- 
quirements for which there is no appli- 
cation. These only tend to confuse in- 
terpreters and complicate accounting. 

It is quite obvious that contracts are 
always subject to amendment and re- 
negotiation, so that problems can be 
met as they arise instead of anticipated 
or “second-guessed” and entirely mis- 
judged. 

Nothing will ever replace the right 
of seller and buyer to bargain and trade 
in Open competition and no contract, 
however clearly written to conceal ad- 
vantages, will be successfully enforced 
where one party or the other is un- 
justly injured. xz 
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Te Times Through The Earth! 
WoW FwEArY’ 


The footage drilled by Hughes bits since 1909 coupled with continuous research and the 
exceeds 850,000,000 feet—or more than 20 close co-operation of the drilling industry, 
es through the earth. This represents the enables Hughes to design and perfect bits 
ndustry’s greatest rock bit drilling experience. that drill hole faster and more hole per bit! 
More footage has been drilled with Hughes That’s why rock bits are recog- 
ck bits in more formations, under more nized as the standard of the industry through- 
lied conditions, than with all other rock out the world. This is a reprint of an adver- 
bits combined. tisement run in 1951 with footage figures 
This rock bit performance experience, corrected to bring them up to date. 
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You can - 
Talk : 
I 
Ste 
about ant 
vel 
performance 5,2 
Cu 
here! pe 
cat 
wh 
thi 
Words won't make a packer—but 7 
you can learn a lot about the bot- aa 
tom hole performance of Lane- in 
Wells Packers by talking to the = 
many operators who use them. ws 
Lane-Welils iti _ leakproof pack-of, : 
positive setting, easy pulling, for ce 
Packers example. There are reasons, of be 
course; the controlled expansion fo 
: of the packing element, whose - 
. Vel special material doesn’t “vulcan- wi 
ize” to the casing but springs 
performance back ready for resetting; the 
generous by-pass area of the Q 
here! circulation packers, which allows r 
fast running in fluid and easy to 
equalization of pressures before : 
pulling; the valve seal which Ba 
operates even with junk on the de 
seat; the ‘Slydeze’ slips which c 
don't ‘freeze’ to the cone; the b 
lifting lugs which reduce com- a 
pression of the packing element 
to eliminate sticking; the ‘free- [ 
wheeling’ cage—and the fact that 
among the 314 types and sizes h 
of Lane-Wells Packers there’s at ' 
least one which is tailor-made 
to do your job! . 
é 
i 
a7 PACKER SERVICE 
Gencral Offices, Export Office and Plant + 5610 So. Soto St. + Los Angeles 58, California 
Los Angeles » Houston +» Oklahoma City - Lane-W ells Canadian Co. in Canada + Petro-Tech Service Co. in Venezuela 
B-2 To obtain more information on products advertised see page E-43 THE PETROLEUM ENGINEER, September, 1954 
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DIGEST of NEWS and COMMENT 
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Cuban Venture Pending 

Deep Rock Oil Corporation and 
Sterling Oil of Oklahoma, Inc., have 
announced a joint.exploration and de- 
velopment program on approximately 
5,200,000 acres of concessions in 
Cuba. Geological studies are now 
underway to determine the exact lo- 
cations for initial wells, the first of 
which is scheduled to be drilled later 
this year. 

Announcement follows closely the 
completion of the No. 1 Echevarria in 
Jatibonico Basin, Las Villas province, 
in the center of the island. This well, 
considered a significant oil discovery, 
was completed in May. 

_ Cuba at present produces only about 
230 bbl of oil daily, importing be- 
tween 50,000 and 55,000 bbl daily to 
satisfy needs of the island. Cuba has 
been considered geologically favorable 
for production for years. It is antici- 
pated that exploration could well result 
in another, but smaller, western Canada 
where Cretaceous sands are productive. 


xk * 


Offshore Test Abandoned 

Stanolind’s $1,000,000 dollar ex- 
ploratory test, 25 miles east of Galves- 
ton, Texas, has been plugged and 
abandoned as a dry hole. Drilled to 
14,000 ft from a platform in 60 ft of 
water, the failure was one of the few 
deep tests on the federally controlled 
portion of the continental shelf. Addi- 
tional drilling in the area is currently 
being planned with Pure as operator in 
a partnership venture. 


x * * 


Department Set Up 

Douglas Oil Company of California 
has announced the establishment of a 
new department of exploration and 
production to facilitate the exploration 
and development of crude oil proper- 
ties. Department will be headed by 
Thomas A. Atkinson who will direct 
activities on the company’s properties 
in California and Peru. 


x *k * 


Shale Oils Found Suitable 


Recent development of processes for 
the commercial extraction of oil from 
the nation’s great deposits of oil shale 
(containing an estimated recoverable 
500 billion barrels) has led the Insti- 
tute of Gas Technology, Chicago, to 


Exploration, Drilling, Producing 


investigate the use of shale oil in the 
production of high-Btu oil gases. 

The oil gas yields from shale oil 
were found to be approximately the 
same as those obtained from petro- 
leum oils of equivalent carbon-hydro- 
gen ratio, and, when scrubbed and 
blended with inerts to the desired heat- 
ing value and specific gravity, had 
equal or greater substitutability for 
high-methane natural gas than petro- 
leum oil gases of the same heating 
value. 


xk *k * 


Texas Gas Keeps Program 


The third year of a long range pro- 
gram designed to attract promising 
young graduates to jobs in the natural 
gas industry has just been completed 
by Texas Gas Transmission Corpora- 
tion of Owensboro, Kentucky. 

Twenty-two college students were 
enrolled this summer in an on-the-job 
training program whose purpose is to 
provide Texas Gas with a source of 
trained employees for the future. 
Trainees who show promise are re- 
employed each summer until gradu- 
ation. They will be offered permanent 
positions after they receive degrees. 





CLIP YOUR OWN 
DRILLING MANUAL 


When completed the Drill- 
ing Fundamentals series now 
being published in The Petro- 
leum Engineer will be a valu- 
able and comprehensive 
handbook of rotary drilling. 


Don’t miss clipping the in- 
stallments in each issue. The 
pages fit standard loose-leaf 
notebooks. 


Drilling Fundamentals will 
include 55 articles written by 
those who know drilling oper- 
ations and can describe them. 
Turn to Page B-99 now and 
clip this month’s chapters on 
Drilling Fundamentals. 
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California Drilling Off 


Drilling operations through July 
show a decline of a little more than 7 
per cent when compared to the figures 
for the same period in 1953. Specific- 
ally, total drilling operations through 
August 7 of this year as reported by 
California’s Department of Natural 
Resources were 1464 wells. During 
like period of 1953, there were 1577. 


kk * 
AIME Plans Meeting 


Fourteen technical sessions, each 
featuring the presentation of 3 or more 
technical papers, are scheduled at the 
fall meeting of the Petroleum Branch 
in San Antonio, Texas, October 17-20. 
Over 2200 petroleum engineers and 
400 of their wives are expected to at- 
tend the annual meeting. Registration 
begins Sunday, October 17, at the 
Plaza Hotel headquarters. 


x & ® 


Plan New Guinea Drilling 

An Australian company, The New 
Guinea Gold and Petroleum Company 
will drill exploratory wells in the Sepik 
River area, near oil seeps noted by 
American troops occupying the coun- 
try in the mid-1940’s. Some evidence 
of prior exploration, probably Dutch, 
done before 1933 and prior to the def- 
inite location of territorial borders, is 
noted. 


x ww * 


German Production Rises 

The discovery of five new oil fields 
this year will increase West Germany’s 
annual production of 17,500,000 bbl, 
about one third of the nation’s require- 
ments and 5 times the peak under 
Hitler. Already west Europe’s largest 
producer, West Germany now has re- 
serves of some 420,000,000 bbl and 
promises to become self-sufficient 
within the next 10 years. 


ee om 


Guiana Survey Planned 

Plans for photo-mapping of a 38,- 
000 sq mile area in Central British 
Guiana have been announced. Spartan 
Air Services Limited, Ottawa, Canada, 
was awarded the assignment. Two 
PV-1 Venturas will be used in the 
photo survey. The mission is expected 
to be a 3-months operation. 
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Here are a few of the most outstanding Baker Oil 
Tools for 1954. Complete details, illustrations and 
specifications are in your new 1954 Composite Cat- 
alog, starting on Page 435, where many other im- 
portant Baker Products will be found. 


» No other product has proved so successful for 
sO many applications as the BAKER RETAINER PRo- 
DUCTION PACKER, which can be set on tubing, drill 
pipe, or on a wire line. Look on Page 496 of the 
1954 Composite Catalog to learn how it is‘used for 
single-zone or dual-zone production; as a squeeze 
tool for acidizing or cementing; as a tubing anchor 
and as a bridge plug. 


> For placing cement slurry, plastic, acid or other 
fluids, the BAKER RETRIEVABLE CEMENTER provides 
a safe, positive “Hold-Down Type” Packer which 
operates mechanically rather than by fluid pressure. 
Look on Page 495 of the 1954 Composite Catalog. 


> Baker CasING BripGe PLuGs can be set on tub- 
ing, drill pipe, or on a wire line to provide either a 
permanent or a temporary bridge plug which pre- 
vents either upward or downward movement of 
fluid or gas. Many other advantages are described 
starting on Page 474 of the 1954 Composite Catalog. 


> No other product can equal the efficiency of the 
BAKER CEMENT WaSH-DOWN WHIRLER FLOAT SHOE 
for safely floating-in and landing casing strings of 
any length. Removes bridges, washes the formation, 
and imparts a “whirling” action to the cement slurry 
which minimizes danger of channeling and affords 
the best opportunity for placing a uniform body of 
cement around the critical shoe joint. See Page 438 
of the 1954 Composite Catalog for details. 


®» For successfully placing cement or fluid at the 
place where it will be most effective, the BAKER 
CEMENT RETAINER has been “standard equipment” 
in International oil fields for many years. Read of 
its many uses starting on Page 474 of the 1954 
Composite Catalog. 


BAKER Tools 


for International 
Operations 








> The Baker CEMENT FLoaT COLLAR usually is 
positioned a joint or two above the shoe to serve as 
a stop for the cementing plug, as well as a “float” 
valve. Used with a Baker Guide Shoe in wells of 
average depth, or with a Baker Float Shoe where 
two floating units are desired in deep wells. The 
complete line of Baker Cementing Equipment is 
described in the 1954 Composite Catalog, starting 
on Page 438. 


> The importance of having the I.D. of casing free 
from gun-shot burrs, hardened rotary mud and mill 
scale is evident from the rapidly increasing use of 
BAKER ROTO-VERT CASING SCRAPERS. Can be run 
easily and safely on drill pipe, tubing or a wire line, 
and leaves the “working surface” of casing clean 
and smooth for all future operations. Look on Page 
517 of the 1954 Composite Catalog for details. 


» When the time comes to center casing positively, 
and provide a uniform annular space for successful 
cementing, you need BAKER HINGE-LOK CASING 
CENTRALIZERS. Made in four ranges to exactly meet 
your casing programs, with many features not found 
in other centralizers. Interesting facts and illustra- 
tions start on Page 462 of the 1954 Composite (or 
Baker) Catalog. 


> Controlled removal of the mud cake throughout 
the intervals to be cemented is positive and safe 
when BAKER WALL SCRATCHERS are used. The 
“scratching” action is minimized while running-in, 
but the spring-loaded wires with maximum reach 
dig in for best results on the upstroke. See Page 472 
of the 1954 Composite Catalog. 


> Any drilling man will tell you how the BAKER 
DriLvt Pipe FLoaTt VALVE lengthens the life of wire 
lines and brake bands by relieving weight; how it 
prevents pulling “wet” strings; how it prevents or 
minimizes accidents in case the drilling string should 
part. See for yourself on Page 534 of the 1954 Com- 
posite Catalog. 
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Baker Retainer 


Production Packer 
Product No. 415-D 
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Baker Cement 
Wash-Down 


Whirler Float Shoe 
Product No. 120 
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Baker Retrievable 


Cementer 
Product No. 411-RT 


Baker Cement Float Collar 
Product No. 101 M&F 





Baker Wire Line 


Bridge Plug 
Product No. 400-N 


Baker HINGE-LOK 


Casing Centralizer (H-25) 
Product No. 9113 
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Baker ROTO-VERT 


Casing Scraper 
Product No. 620-C 











Baker Cement Retainer 
Product No. 400 


Baker Drill Pipe 
Float Valve 
Product No. 4813 
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Baker 


Wall Scratcher 
. Product No. 900 


The Baker Section starts on Page 435 of your 1954 
Composite Catalog; or if you prefer a separate 
BAKER Catalog, contact the office nearest you. 
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Digest of News and Comment — 2 


Exploration, Drilling, Producing 





Plan Drilling Contract 


A proposed contract for oil drilling 
in Santa Monica Bay has been ap- 
proved by the city council of Santa 
Monica and will be placed before the 
voters of that community on Novem- 
ber 2. The contract would provide 
that drilling must be carried on 1 mile 
or more offshore and the city would 
receive a bonus of $500,000 plus roy- 
alty for the lease. Royalty would be 
determined by competitive bidding. 
The successful bidder would also have 
to pay $250,000 per year beginning 5 


years after the first production. Bids 
must be in before September 16. 


2 2 @ 


Arizona Test Underway 
Shell Oil Company is drilling an 
exploratory well in the Boundary Butte 
area of Apache County, Arizona. Last 
March, Shell drilled an exploratory 
well in the same area which for a time 
flowed gas at a rate between 2 and 
3,000,000 cu ft a day. The production 
was from the Hermosa formation. 





and Producing.”’ 


accomplish this. 


lost motion. 


Producing.”’ 





What's coming «sein your Cones issue of “Drilling 


Methods Improvement in Drilling Operations — 
Wilson J. Bentley, Consultant and Professor of Indus- 
trial Engineering, Oklahoma A&M. A 3-part series 
giving answers to higher drilling costs. 


With drilling costs increased, better use of both 
machine and personnel time is needed by the 
contractor: intelligently applied ‘‘job design” can 


Rig minutes are important — waste five of them 
a tour and you loose almost four rig days a 
year. Detail studies of crew activities show much 


Efficiency in moving is vital. Time carelessness 
can mean the loss of major drilling profits. 





Petroleum Geology of Western Canada —F. H. 
Edmunds, Consultant, member Petroleum Conserva- 
tion Board and Professor, University of Saskatchewan 
—complete discussion of productive areas, 
graphy, structure, including maps, formation charts 
and cross-sections in this tremendous frontier of active 
oil and gas developemnt. 


strati- 


Read these and many more articles important 
to your operations in October “Drilling and 
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Houston U. Expands Staff 

Dr. Leonard B. Lipson, Senior Re. 
search Physicist at Magnolia’s Field 
Research Laboratories, Dallas, has 
been appointed an Associate Professor 
of Petroleum Engineering at the Uni- 
versity of Houston starting September 
1, 1954. Dr. Lipson will assist in the 
development of the graduate program 
in Petroleum Engineering and will con- 
duct research in the field of core an- 
alysis and well logging. 


x k * 


Flame Flood Planned 


The in-situ experiments which were 


to be conducted in the South Belridge 
field, San Joaquin Valley, California, 
have been temporarily abandoned by 
General Petroleum Corporation due to 
unfavorable conditions encountered. 

Two core holes were drilled. One 
encountered gas and the other had in- 
dications of an excessive amount of 
water. 

General Petroleum will move the in- 
situ testing site one section NE where 
there are presently 3 existing 700-ft 
wells. It is planned to plug off the 
bottom zones of these wells and make 
water content and permeability ‘tests. 
If these tests prove satisfactory a 4th 
well will be drilled to form a quad- 
rangle with the other 3 wells. A Sth 
well will then be drilled in the center, 
which will be the injection well. It is 
expected to require approximately 6 
months to complete this preliminary 
work. 


xk * 


Wyoming Wildcat 


Mountain Fuel Supply Company 
has announced the discovery of a new 
natural gas field at Canyon Creek in 
southern Sweetwater County, Wyom- 
ing. A wildcat well gaged 10,000,000 
cu ft of gas from the Mesaverde forma- 
tion at a depth of 5222 ft. Nearest pro- 
duction is the Sugar Loaf field, 6 miles 
away. 


x k * 


AAODC to Hold Convention 


The 14th convention of the Ameri- 
can Association of Oilwell Drilling 
Contractors will be held at the Los An- 
geles Biltmore Hotel on October 10, 
11, 12, and 13. Included in the pro- 
gram are papers on instrumentation, 
power pump operation, public rela- 
tions, drilling cost reduction, drilling 
problems, and safety in addition to a 
full complement of committee meet- 
ings and social activities. 
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Years of engineering research and on- 
the-rig testing have culminated in the 
E-80 Sensater, a revolutionary dia- 
phragm-type sensing element for all 
types of hydraulically operated scales 
and other weight-indicating devices. 
Among the first instruments to be 
geared for Sensater operation were the 
famous Martin-Decker Type D and E 
Weight Indicators. The sensitivity of 
these weight indicators, long recog- 
nized as the leaders in oil-drilling in- 
strumentation, has now been infinitely 
increased. The E-80 Sensater derives 
its accuracy and sensitivity from a new, 
wonder-working, mobile diaphragm 
that, through a novel construction prin- 
ciple developes a stroke equal to a pis- 
ton’s travel. But— although it displaces 
the same amount of fluid as the Type D 
or E piston — it does so with no fric- 
tion whatsoever! 

The Sensater’s mobile diaphragm is 
far different from the diaphragms that 
most people are familiar with. Unlike 
ordinary diaphragms, it doesn’t deflect, 
but always moves with its backing 
plate. Consequently, the area pushing 
against the hydraulic fluid remains con- 
stant, always transmitting a true indi- 
cation. This absence of-sag in the dia- 
phragm also precludes any chance of 
its being ruptured by too much pres- 
sure. The diaphragm has a %” 
U-shaped annulus which is held in 
Place by the Sensater housing. When 
the diaphragm makes a stroke the un- 
supported part of this flexible, 
U-shaped outer-edge moves with a gen- 
tle, rolling motion that is free from 
stretch and friction. 

The Sensater opens new vistas of 
accurate measurement for crane weight 
indicators, hook scales, drawbar ten- 
sion indicators, and many other types 
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weight-indicator accuracy never 


before thought possible 


The Martin- Decker 


E-8O0 SENSATER 
with the MOBILE DIAPHRAGM 


Although the Sensater is a diaphragm- 
type pressure transformer, it slips in 
place on the anchor in the same man- 
ner as the piston type. Deadline pull 
on the anchor immediately transmits 
an accurate signal to the driller’s 
weight-indicator dial. 


of hydraulic weighing devices. It trans- 
mits direct, no-lag signals to the weight 
indicator gauge, and does so without 
O-ring or other friction-causing pack- 
ing. Nothing to wear out. It is com- 
pletely self-aligning. Leakproof. It 
withstands tremendous pressure (up to 
5400 pounds per square inch!). Posi- 
tively unaffected by fluid and tempera- 
ture changes. The accuracy of the 
weight indicator reading remains con- 
stant even if there is a variation in the 
amount of fluid in the system. Thus, 
there are no tricky installations, load- 
ing, or calibration problems. 

The new E-80 Sensater will be fur- 
nished with all Type D and E Weight 
Indicator Wire Line Anchor combina- 
tions. If you choose to purchase a Sen- 
sater alone to replace your old piston 
transformer, the new equipment can 
easily be slipped into your anchor in a 
matter of minutes. Its self-alignment 
principles further simplifies installation 
and operation. 

The engineering miracle of the Sen- 
sater is the friction-free stroke. There 
are no problems of friction, wear, or 


Remarkable new pressure transformer gives’ you 


a 





























THE MOBILE DIAPHRAGM IN THREE POSITIONS. 
The Sensater diaphragm's friction-free stroke 
gives the unit amazing displacement capabili- 
ties. The unsupported U-shaped annulus will 
withstand pressures up to 5400 psi. 








piston-rod corrosion, as are sometimes 
encountered with cylinder-type pres- 
sure transformers. Although the mobile 
diaphragm developes a stroke equal to 
a piston’s travel, it is so engineered 
that one component cannot possibly 
rub against another. In fact, the mobile 
diaphragm is so free from friction that 
hysteresis (molecular resistance) can 
be measured only with delicate labo- 
ratory instruments. 

The E-80 Sensater is rugged and 
foolproof. It is designed for years of 
trouble-free operation and to give you 
weight accuracy never before thought 
possible. 

Further information about the Sen- 
sater can be had by writing to the 
Martin-Decker Corporation, 3431 
Cherry Ave., Long Beach 7, California 


(ADVERTISEMENT) 
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BOLTS DO NOT TOUCH SOCKETS 


THROUGH WHICH THEY TRAVEL 
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NO FRICTION, PACKING 
OR WEARING PARTS 


O SELF ALIGNING 
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To obtain more infermation on products advertised see page E-43 
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MOST ECONOMICAL OF ALL _ 


Over and over again, in all kinds of services, 
the Cameron Lift-Plug Valve has proven itself 
Tol ol-Maalol-t Ma -Teolalolasliae] ME lam ial-Mm lolale Maelo Mam Galan 
true because of its unusual performance, 
born of superior design— which enables the 


fo} ol -i deh fo] am ier 


@ ACCOMPLISH MAJOR MAINTENANCE, WHEN 


FINALLY NECESSARY, WITHOUT REMOVING THE 
CAMERON LIFT-PLUG VALVE FROM THE LINE. 


RENEW THE CAMERON VALVE (WHERE OTHERS 
REQUIRE REPLACEMENT) SIMPLY BY CHANGING 
THE PLUG AND SEAT. Since the seat is separate 
from the valve body (see inset above), this 


operation can be accomplished in minutes. 


ELIMINATE COMPLETELY ROUTINE LUBRICATION 
EXPENSE AND INVENTORIES OF SPECIAL VALVE 
LUBRICANTS. 










NON-LUBRICATE 


LIFT-PLUG VALVE 
CAMERON IRON WORKS, IN 


VALVE AND OtL TOOL Divis!? 
P.O. BOX 1212 . HOUSTON, TEX 





Warrior Basin — Area of Promise 





Scene of over two hundred 
wells drilled during more than 
half a century, with commer- 
cial production appearing 
imminent. 


Legend 


a—Fayette Gas Field* 
b—Jasper Gas Field* 
c—Nauvoo Gas Fielde 

. d—Hamilton Gas Fielde 
* Abandoned 


e—Hodges Oil and Gas 
field 


f—Gardner Well* 
g—Berry Dome 
h—Muldon Field (Miss.) 
@ Potential 


Oil and 


Warrior 


IN SPITE of the comparatively large 
number of wells drilled in the Black 
Warrior Basin in Alabama, little is 
known about sub-surface conditions. 
Until recent years, only drillers’ logs 
were kept and they contributed almost 
nothing to the knowledge of forma- 
tions encountered. The very nature of 
outcrops lends neither satisfaction nor 
accuracy to surface studies. Good ho- 
rizons for mapping structures are 
scarce. Unquestionably many and good 
Structures do exist, some of which are 


*State Geologist and Oil and Gas Supervisor, 
University, Alabama. 


















































Gas Possibilities in the 


Coal Basin in Alabama 


WALTER BRYAN JONES* 


known, and more can be worked out 
through patient and sound surface 
study and core drilling. 


Geology 

1. Upper Cretaceous. Beds of Rip- 
ley, Selma Chalk, Eutaw, and Tusca- 
loosa formations blanket the western 
part of the basin. (See map.) It is un- 
likely that oil or gas will be found in 
these, for they are not thick enough. 
However, they do greatly complicate 
the assessment of values in the under- 
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lying paleozoics. Unless some method 
is devised to overcome this handicap, 
prospecting in Zone 2 will be mostly 
“hit or miss.” 

2. Pennsylvanian. Varying thick 
nesses of shales, sands and conglome: 
ates outcrop over, and underlie Zone ! 
Basal members of the group occupy the 
northern fringes of the basin and attain 
a thickness of perhaps 2500 ft in Tus- 
caloosa County. Gas in the Fayette 
wells came from two sands near the 
middle of the series. Where sufficiently 
covered there is no reason why the 
sands in the Pennsylvanian should not 
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Warrior Basin — Area of Promise 





produce both oil and gas. 

3. Mississippian. This group com- 
prises the Bangor, Hartselle, Gasper, 
Bethel, St. Genevieve, and Tuscumbia 
formations, each with possible petrolif- 
erous horizons. Numerous shows of oil 
and gas have been reported in wells 
penetrating these beds. Beyond the 
northern fringe of the basin the Hart- 
selle is asphaltic at the outcrop from 
Hartselle, in Morgan County westward 
to the Mississippi line. The Gasper and 
Bethel formations are asphaltic in Col- 
bert County. Pockets of oil in quarries 
in the Bangor are common, especially 
in Morgan and Madison counties. 
Under cover these formations are ex- 
pected to be productive. Asphaltic con- 
tent in the Hartselle and Gasper range 
up to 15 per cent, showing good 
porosity. 

4. Silurian. The Niagara beds are 
thought to be too thin to be of very 
much importance, although shows of 
both oil and gas were encountered in 
these beds in the Haleyville well, in 
Winston County. 

5. Ordovician. This series of lime- 
stones, dolomites, and some calcareous 
shales is regarded highly as possible oil 
and gas horizons. Certainly the Tren- 
ton phase is important, since consider- 
able quantities of oil have been pro- 
duced from it in Kentucky and Ten- 
nessee. The Trenton can be reached at 
comparatively shallow depths any- 
where in the basin. It could well be the 
most favorable horizon in the area. 
Yet very few wells have tested its 
possibilities. 

6. Cambro-Ordovician. The Knox 
dolomites, once lightly regarded, is now 
in the limelight. In the upper Missis- 
sippi valley, many wells have been 
completed in the Knox, and recently 
an important discovery was made in 
the formation in northeast Mississippi. 
Any serious test in the Warrior basin 
should penetrate the upper 1000 ft of 
these beds. 


Structure 

Major feature of the basin is the 
Cincinnati or Nashville arch which 
enters the northwestern part of the area 
and enters Mississippi through Lamar 
County. It is. characterized by low 
angle folding and is an excellent area 
for prospecting. Off the eastern edge is 
the sharply folded and faulted Sequat- 
chie anticline. In between, gentle warps 
to strongly folded and faulted areas 
are interspersed in flat-lying beds, 
pitching gently to the southwestward. 
The folding is usually perpendicular or 
parallel to the Appalachian trend. 
Where these cross each other should 
give excellent results. The Berry dome 
(described later) is perhaps the best 
known structure in the basin. Nearby, 
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August 3, 1927. 


folding and faulting are quite 
pronounced. 


Development 

a. Fayette gas field. In 1909 a dia- 
mond drill hole was put down just 
southeast of Fayette in search for coal. 
The well was 475 ft deep, and encount- 
ered two sands with shows of oil. Thus 
encouraged, the Eureka Company was 
formed and two deep tests were drilled 





The Author 


Walter Bryan Jones is Alabama's 
state geologist. He is a graduate of the 
University of 
Alabama with an 
A.B. and an A.M. 
degree and has 
a PhD degree 
from Johns-Hop- 
kins University. 
He was em- 
ployed by the 
Mexican Eagle 
Petroleum Cor- 
poration in Mex- 
ico during the 
summer of 1920-22 and was also an in- 
structor in geology at the University of 
North Carolina. He served as assistant 
state geologist of Alabama from Au- 
gust 1, 1924 till 1927 at which time he 
was made state geologist, succeeding 
Dr. Eugene A. Smith. A veteran of 
World War | and Il, Jones has a re- 
serve commission as a Colonel in the 
Corps of Engineers. Jones is a director 
of the Alabama Museum of Natural 
History, a Fellow of the Geological So- 
ciety of America, a Fellow of A.A.A.S., 
member of American Institute of Mining 
and Metallurgical Engineers, a member 
of American Association of Petroleum 
Geologists and a member of many 
other state and national organizations. 
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FIG. 1. No. 10A, 30 ft from No. 10 well, Fayette gas field, Fayette County, taken 


‘t- ad 


in the vicinity of the diamond drill 
hole. On December 20, 1901, one of 
these encountered gas in a sandstone at 
about 1400 ft, with an estimated flow 
of 1,600,000 cu ft per day, and closed 
pressure of 630 psi. The other test had 
only shows of oil and gas. 

The Eureka Company was merged 
with the Providence Oil and Gas Com- 
pany, and some 43 wells were drilled 
between Fayette and Bankston, about 
10 miles to the eastward. Six wells in 
the vicinity of Fayette had gas rang- 
ing from 1,000,000 to 4,500,000 cu ft 
per day. In 1914 a pipe line was con- 
templated but never built. Anyway, a 
ready supply of cheap coal imparted no 
enthusiasm for gas, and many failures 
put an end to the project. Most of the 
wells reported shows of oil or gas or 
both. Drilling ended in 1917. 

Best gas was found in the Fayette 
sand, in the Pennsylvanian at about 
1400 ft. It is a soft, white sand of good 
porosity. About 200 ft deeper, the sec- 
ond sand gave up excellent shows. The 
discovery test reported a 15-ft sand 
saturated with oil at 415-430 ft. The 
record does not show that it was tested. 

In examining the wells in 1926 and 
since, the writer concluded that there 
was little casing in the holes, permit- 
ting water to drown out the sands. 
Most of the holes are open today, and 
full of water, a few overflowing. Some 
still show bubbles of gas while at least 
2 make some oil. In 1926 the writer 
drew a 5-gal sample from the No. 10 
well, about half a mile west of the dis- 
covery, using an ordinary water tube 
tied to a plowline. (See Fig. 1.) No. 1 
Freeman, 2 miles southwest of Banks- 
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Warrior Basin — Area of Promise 


FIG. 2. H. L. Cullet’s No. 1 A Lewis, near Hamilton, Alabama. 


ton, is another example. With modern 
drilling technique and conservative 
measures, the Fayette field might have 
been strictly commercial, and could 
have changed the history of the indus- 
try in the state. Certainly a saturated 
sand, at whatever depth, would have 
been thoroughly tested. 

b. Jasper wells. In 1911-12, the 
Pennsylvania Oil and Gas Company 
drilled 6 wells near Jasper, known lo- 
cally as the Shannon wells. Three of the 
wells encountered gas in the Hartselle, 
at about 1800 ft. They were shot and 
measured at 150,000 cu ft per day and 
were abandoned. Most of the wells 
had shows of both oil and gas. Years 
afterward, the writer went to the site 
to look into a report that one of the 
wells had erupted oil. It had flowed 
several barrels of oil into a small 
branch. The well was overflowing water 
at the times of the visit, with gas bub- 
bles and an occasional drop of oil. 
Again there was no inkling as to where 
either was coming from. 

c. Nauvoo gas field. In 1944 Glenn 
Rose drilled a well near Poplar Springs, 
in Winston County. It was completed in 
the Mississippian, acidized and closed 
in. Estimated flow is 750,000 cu ft per 
day. Rose then moved to a location 
near Manchester, in Walker County, 
and put down his No. 2 well. During 
drilling, the well was flaring a 20-ft 
flame of gas. No effort was ever made 
to complete it and it remains, the state 
still holding ‘his bond, though Rose has 


long since left these parts. Rose next 
moved to an offset to his No. 1, with 
similar results to No. 2. It, too, awaits 
completion. 

The author spent a day looking over 
the area and concluded that Rose was 
drilling on the flanks of an anticline ex- 
tending from Manchester, northwest- 
ward to Poplar Springs. A bit of patient 
study might achieve some good results 
there. 

In visiting the No. 3 well while it 
was being drilled, the writer observed 
oil shows from the bailer, in the Bangor 
and in the Hartselle. The gas is com- 
ing from the latter. The gas is dry, 
burning without smoke. The oil ap- 
peared to be high gravity, green in 
color, and not unpleasant in odor. 

d. Hamilton gas field. During re- 
cent years H. L. Cullet began work 3 
miles southwest of Hamilton, in 
Marion County. Having trouble with 
his No. 1 Lewis, he skidded over and 
completed his No. 1 A Lewis. Gas was 
encountered (See Fig. 2.) in the Bethel 
at 1850 ft, now known as the Lewis 
sand. The well tested 740,000 cu ft per 
day, and has been shut in pending 
further development. Cullet had sim- 
ilar results with his second hole. (See 
Fig. 3.) There were shows of oil in each 
test. Cullet is continuing drilling, now 
working on his No. 2 Lewis. 

It has been reported that plans have 
been completed for a pipe line to sup- 
ply gas to Hamilton and other nearby 
towns. When that has been accom- 
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FIG. 3. H. L. Cullet’s McCarney-Bannister, near Hamilton. 





plished, the Hamilton field will become 
a reality. The No. 1 McCarney-Ban- 
nister is a stepout, while the No. 2 
Lewis is an offset. Thus little is yet 
known about the structure or its extent 
It is believed to be on the eastern flank 
of the Nashville arch. 

The sand is rather light. It is thought 
that oil-frac might be used to step up 
the capacity considerably. So far, that 
method has not been used anywhere in 
the state. The gas is dry. 

e. Hodges gas field. During the past 
two years James L. Duffy, Jack Har- 
rington and associates have been drill- 
ing near Hodges, in Franklin County. 
The No. | Bedford, an offset to a well 
drilled many years ago and having 
good shows of oil, encountered a fine 
show of oil at 998-1030 ft. Gas was 
struck at 1330-1352 ft, with shut-in 
pressure of 400 psi in the Lewis sand. 
The oil show was in the Hartselle, and 
again oil-frac might make the differ- 
ence. The well is shut in at present. 

An offset, the No. 2 Bedford, en- 
countered gas in the Bethel, was cased 
off and drilling is continuing with the 
Trenton and Knox in view. At the time 
this is being written, the well is drilling 
ahead at 2935 ft. The Knox should be 
reached at about 3700 ft. The produc- 
tive horizon is about 400 ft from the 
top. 

Plans are being made to pipe the 
gas to nearby communities. It is ex- 
pected that this will become a com- 
mercial gas field, with the added and 
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strong possibility of oil production. 

f. No. 1 Gardner. Some 7 miles west 
of Vernon, Lamar County, Woodward 
drilled No. 1 Gardner, some 20 years 
ago. A strong show of oil, 42 gravity, 
was encountered in the Mississippian. 
At the time the author visited the well, 
it was making 2 bbl per day, in open 
hole, without swabbing. He expressed 
the belief then that the well could have 
been nursed imto a producer. The op- 
erator decided to shoot the sand, and 
the shot broke through into a heavy 
flow of salt water. That was that. 

Because of the proximity of salt 
water to the oil sand, it is likely that 
the well was located on the flank of 
the structure. The area is covered by a 
thick blanket of cretaceous sediments, 
and is difficult to work by any method 
now known, except core-drilling, which 
would be quite expensive. Someday 
some one will discover the secret hid- 
ing place. That grade of oil is worth 
the cost of finding. 

g. Berry dome. Any account of the 
Warrior basin would be incomplete 
without a discussion of the Berry 
(Friedman) dome. It is a tremendous 
structure some 12 miles in diameter 
and with a closure of more than 200 
ft. There is a fault on its northwest 
flank and perhaps others exist in the 
general region. It is in Tuscaloosa 
County, and is actually nearer Wind- 
ham Springs than Berry. Observed dips 


on its sides range from 2 to 6 deg. The 
late Sam Friedman of Tuscaloosa 
drilled a hole on top of the dome, 
reaching a depth of 2950 ft, abandon- 
ing the project on May 22, 1921. A 
strong show of gas was encountered 
in the Pennsylvanian at 2330-2340 ft. 
Other gas and oil shows were reported. 
It is thought that the well ended in 
the Bangor. A 7000-ft hole there would 
be interesting to watch. 

h. Muldon gas-distillate field (Mis- 
sissippi). In 1951 an abandoned pros- 
pect (the No. 1 Sanders) near Muldon, 
Monroe County, Mississippi, was re- 
worked and completed as a producer 
of gas-distillate. Initial tests were 7,- 
500,00 cu ft of gas, gas-condensate 
ratio 100,000 to 1. The producing hori- 
zon appears to be the Hartselle. Other 
wells have been completed in the field, 
which gives rise to hopes that discov- 
eries will follow in adjacent parts of 
Alabama. The field is probably on the 
Nashville arch. Deeper sands remain 
to be tested. 


Addenda 

A few scattered projects are of spe- 
cial interest. One is a series of 4 wells 
drilled in 1911-12 near Haleyville and 
Double Springs in Winston County, by 
the Woodward Oil and Gas Company. 
The No. 1 Haleyville had a heavy 
show of gas, estimated at 40,000 cu ft 
per day, at 2920-2960 ft. A study of 





The discovery of oil in Hinds 
County, Mississippi, has set off an 
oil drilling boom in the west cen- 
tral part of the state. Major com- 
panies are reported to be paying 
bonuses as high as $250 and $300 
an acre for tracts of land in the im- 
mediate vicinity of the discovery. 

Larco Drilling Company opened 
the area with its No. 1 Mrs. Lettie 
McAlpin. Well is about 12 miles of 
Jackson near the town of Bolton. 
Well is now shut in waiting erection 
of tankage. On a 24-hour test the 
well flowed 274 bbl of 38 deg oil 
and 530,000 cu ft of gas from per- 
forations between 9920 and 9940 
ft in the Paluxy. Well is said to have 
100 ft of pay. 

Estimates are that if the well were 
allowed to flow it would make 400 
to 500 bbl a day. 

Larco, owned by the I. P. “Ike” 
La Rue interests, drilled the well on 
a 60-acre tract that was part of a 
1500-acre farmout deal made with 
Gulf Refining Company. Gulf is re- 
ported to receive 50 per cent of the 
net profits from any production. 

Larco company engineers are re- 





Mississippi's Hinds County Oil Play 
Increases as Majors Step In 


ported to be surveying the block to 
locate additional tests. Sun Oil 
Company has staked No. 1 Lan- 
caster-McAlpin for a south offset. 
Magnolia Petroleum Company has 
a lease north of discovery well. At- 
lantic Refining Company, The 
Texas Company, Gulf, and Tide 
Water Associated Oil Company 
have acreage under lease near dis- 
covery. 

Geologists have long felt the 
lower Cretaceous in Mississippi was 
a favorable production zone but 
until now oil in the Cretaceous has 
been found only in the southeastern 
part of the state. 

Another discovery in Hinds 
County that has aroused interest 
in west central Mississippi is the 
Walter E. Sistrunk No. 1 H. T. 
Shuff Unit. Well is on the Oakley 
salt dome about eight miles south 
and a little west of the Bolton dis- 
covery. Drillstem tests in the Wil- 
cox sand has recovered oil shows 
from 2450 to 2605 ft. Best test is re- 
ported to have been from 2491 to 
2497 ft which recovered 260 ft of 
gas and 100 ft of 37.9 deg oil. 
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the driller’s log indicated tnat the snow 
was in the Knox. Drilling continued tg 
2980 ft, where a heavy flow of sai 
water was encountered. The water was 
later shut off and the well shot with 
160 qt of nitroglycerine, greatly jp. 
creasing the flow of gas. Later the well 
was abandoned. Iwo offset well 
missed the gas sand. No shows were 
reported in the Double Springs well, 

The No. 1 Hankins, in the easterp 
part of Lamar County, had excellent 
shows of oil in the Hartselle sand. The 
writer tested cuttings from the hole and 
saw a bleeding core. Still the sand 
would not give up its oil. Finally the 
sand was shot, with negative results, 
The present operator, Paul Buchanan 
of Birmingham, is contemplating the 
use of oil-frac to try for production, 
The condition of the hole following the 
shot poses a difficult question as to 
whether or not oil-frac would do any 
good. A caliper survey might deter- 
mine the possibilities. 

Recently, Duffy and Harrington be- 
gan their No. 1 Shepard, an offset to 
the old No. 1 Freeman near Bankston, 
in Fayette County. The well had a fine 
show of gas at 3160-3180 ft. Casing 
was perforated at 3160-3174 ft, en- 
countered water trouble, squeezed off, 
and reperforated. Tests were inconclu- 
sive. Another gas sand at 2000 ft was 
also tested. Drilling continued to the 
present depth of 3513 ft. Pipe is set at 
3233 ft. If production is not reached 
at greater depths, the operators plan 
to rework the well in an effort to bring 
in one of the upper sands. The writer 
believes the difficulties to be mechan- 
ical and that the chances of success 
are good. 


Conclusions 

There appears to be no question 
about the existence of structures in 
the Warrior basin, underlain by a 
goodly number of possible petrolifer- 
ous horizons, all within comparatively 
easy reach of the drill. To date most 
of the formations have been tight and 
reluctant to give up their oil and gas 
in sufficient quantity to be commercial- 
ly feasible. Use of oil-frac is indicated 
for the sands, and acid for the lime- 
stones. 

Most of the wells have been too 
shallow to test the best sands and were 
drilled without regard to structure. 
Likewise very few of the projects were 
adequately financed. A properly cased 
well was non-existent until the state 
passed its conservation statutes. Such 
slip-shod methods defied discovery and 
hurt the chances for production in the 
basin. Shallow sands enticed small 
pocket books. Well financed projects, 
with the employment of the best meth- 
ods and techniques, should pay _ F 
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Plat showing sites of gas and condensate wells discovered in the Black Warrior Basin. 


TABLE 1. Recent discoveries — Black Warrior Basin. 





( ‘ompletion 





Field date Operator Well 
Hamilton 2/21/50 H. L. Cullet 1A—Lewis 
Muldon 2/18/52 Union Prod. 1—Sanders 
Aberdeen 1/ 12/53 Shell 1— Harrington 
Trebloc 3/16/53 Carter 1—Baskin 
Colevill ¢ 4/ 1/53 Vaughe 1—U. 8. A. 
Siloam 7/22/53 Carter 1—McFadden 
New Hoye 10/26/53 Magnolia 1A—Snow 
Beans Ferry — 10/28/53 J. F. Crow 


i—Summers 











shallower wells in the northeast corner 
of Mississippi and North Alabama, 
where the Paleozoic rocks crop out or 
are near the surface. Farther South- 
west, where the Cretaceous and Ter- 
tiary overburden is thicker, rotary 
drilling is necessary. Combination 
drilling has not been used to any im- 
portant degree. 

A careful study of the bit records in 
the Black Warrior Basin will lead to 





Marion, Ala. 
Monroe, Miss. 


Monroe, Miss. 
Itawamba, atlas. 


County Horizon Production 
Chester— Lewis sand Dry gas 


Chester—Carter & Sanders sds. Gas-cond 


Monroe, Miss. Chester—Sanders sand Dry gas 
Chickasaw, Miss. Chester—Carter sand Gas-cond. 
Chickasaw, Miss. Chester—Evans sand Dry gas 
Clay, Miss. Chester—Millerella sand Gas-cond. 


Knox dolomite Oil (35 
Chester—Lewis & Evanssands Dry gas 








a phenominal reduction in the time 
and costs of drilling. The examination 
of the bit record and the lithology of 
one 4200-ft Knox dolomite test drilled 
in 1953 in 33 days with 52 rock bits 
indicated a wasteage of at least a dozen 
hard formation rock bits with a cor- 
responding wasteage of time, fuel, and 
other items of cost. The same operator 
would probably reduce his time to 27 
or 28 days on another well in that 
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Graph showing geophysical exploration activity in Black Warrior Basin for last three 


years. 
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TABLE 2. Approximate acreage under 
lease by major companies in Black 


Warrior Basin. 





Mississippi 


Alabama 

Arkansas Fuel........... 0 44,000 
The California Company. 40,000 56,000 
ence coon gines 267,000 171,000 
Cities Service........ Rea) 80,000 20,000 
Ieee 0 92,000 
"ae 134,000 23,000 
ee eee 107,000 28,000 
Magnolia............. ‘ 264,000 286,000 
SEE apa tea eile ae 15,000 0 
ee peree 100,000 25,000 
SS eens 265,000 0 
___ Saar 185,000 274,000 
Stanolind:.......... 67,000 0 
aneckauses : 100,000 75,000 
The Texas Company.... 210,000 40,000 
Union Producing Company 225,000 75,000 
Totals. 2,059, 000 1 109,000 


Also cmmeuiel wih blocks and/or checkerboard acre- 
age: Ashland, Atlantic, Lion, Midstates, Pan American, 
Sinclair, Sohio, Southern Natural Gas, Sunray, United 
Carbon, Pacific Western. — October, 1953. 


vicinity. 

A number of the operating compa- 
nies have formed a group for the study 
of reservoirs through the pooling of 
information on drill stem tests and 
analyses of salt water. 

About a dozen wells in the Monroe 
County area have shown thick porous 
pulverulent chert in the Devonian. The 
thickness of this reservoir is commonly 
several hundred feet. The Devonian 
has carried numerous shows of oil and 
gas in cuttings and cores and on drill 
stem tests. A recent pumping test in 
the porous Devonian chert yielded gas- 
cut salt water at a rate of 470 bbl per 
day. Good flowing pressures have been 
recorded on drill stem tests in this 
horizon. 

The Knox dolomite, too, contains 
several reservoir horizons that are 
worthy objectives for deeper drilling. 
in the Black Warrior Basin. The first 
oil production from the Magnolia No. 
1-A J. B. Snow in Monroe County was 
from a depth of approximately 170 ft 
from the top of the Knox dolomite. 
Other porous and permeable zones 
have been found in various counties. 

The Honolulu No. 2 Davis has re- 
cently recorded by electric log and 
microlog over 100 ft of porous and 
permeable dolomite carrying gassy 
salt water approximately 800 ft below 
the top of the Knox. In Monroe Coun- 
ty, the Magnolia No. 1 Pierce, the 
North offset to No. 1-A Snow, encoun- 
tered porous and permeable dolomite 
about 2600 ft below the top of the 
Knox. 

There is certainly a great need for 
deeper drilling in the Black Warrior 
Basin to determine more about the 
reservoir possibilities in the Knox dolo- 
mite and in the possible sands below 
the Knox. The nearest deep control of 
this sort is in Giles County ,Tennessee, 
about 100 miles northeast of our main 
area of interest, where the California 
Company’s No. 1 Beeler encountered 
granitic rock below 4920 ft of the 
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with DRISCOSE tow so,,, - 
| Us, 
On, 


Drilling data from wells in practically identical formations — to reduce the amount of bentonite swelling around the 
show a Savings of 28.5% in drilling days and 16.6% well bore and thus maintain the permeability of the pay sands. 
fewer bits used with low solid, low pH DRISCQSE emulsion mud. To get the full story on DRISCOSE write our nearest 
DRISCOSE has also proved exceptionally valuable in fields office. Our expert technical assistance is available to help 
where the pay formation is contaminated with bentonite. you with your specific mud and drilling problems. Order 
An inhibited mud was developed incorporating DRISCOSE DRISCOSE through your regular mud dealer. 


DRILLING SPECIALTIES COMPANY 









ee BARTLESVILLE, OKLAHOMA 





*DRISCOSE is a trademark for Sodium Carboxymethykellulose. 





THE PETROLEUM ENGINEER, September, 1954 To obtain more information on products advertised see page E-43 B-33 





Warrior Basin 





Knox dolomite group. An arkosic 
detritus approximately 125 ft thick 
was present above the granite in that 
well. Slight oil, asphalt, and gas shows 
were noted at various intervals 
throughout the Knox section. 

Coincident to the drilling of several 
deep and expensive test wells, and to a 
probable temporary decline in discov- 
ery rate, the revival of interest in cen- 
tral and southern Mississippi has 
caused a severe decrease in Black War- 
rior Basin activity. This is shown on 
the graph of geophysical activity. The 
development of the important Eutaw 
and Tuscaloosa gas-condensate re- 
serves at Maxie-Pistol Ridge, and of 
the still more important Comanchean 
oil sands at Soso and, currently, at 
Bolton, has focused attention farther 
south. This shift in interest has been 
fully justified. 

Most of us who watch Mississippi’s 
Paleozoic development, however, feel 
that the ultimate results of the current 
Comanchean oil boom in central Mis- 
sissippi will benefit the Black Warrior 
Basin, that Mississippi is becoming in- 
creasingly important as a petroliferous 
province, and that the geological and 
geophysical developments of the last 
two and one-half years have been, on 
the whole, encouraging. 

The Black Warrior Basin can expect 
to have a material increase in activity 
in the relatively near future. As soon 
as marketing of gas and condensate 
from Muldon, Aberdeen, Trebloc, and 
other fields has begun there will be an 
increased incentive for development. 
All of the essential conditions for im- 
portant and economically profitable 
deposits of oil and gas are present. 
Reservoirs have been established in 
Cambrian, Ordovician, Devonian, Mis- 
sissippian, and Pennsylvanian rocks. 
The metamorphism of these rocks has 
not been intense in the area of maxi- 
mum drilling activity. 

Drilling and geophysical exploration 
have indicated structures of major size 
and numerous smaller structures. 
There are faults present in the area 
which, in some cases, may have dis- 
placements of 1000 ft or much more. 
Stratigraphic traps are present, such 
as the up-dip wedge-out of various 
Chester sands and the up-dip trunca- 
tion of the porous Devonian chert. 
Source rocks are certainly evidenced 
by the numerous shows of oil and gas 
throughout the rocks of every system. 
Shales and limestones provide a co- 
pious cover for the fungacious and 
vagrant molecules of gas and oil. The 
Black Warrior Basin should in time 
live up to the expectations of the 
dozens of oil companies and scores of 
independents who have invested ex- 
tensively in leases, minerals, geophy- 
sical exploration, and drilling. * * * 
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Union Producing Begins Black Warrior Gas Production 


DIsCOVERY of the Muldon field in 
Monroe County, Mississippi, by the 
successful completion of the Union 
Producing Company No. 1 Sanders, 
marked the beginning of an intense 
leasing and exploration program in the 
Black Warrior Basin by many of the 
major oil companies. Wildcatting dur- 
ing the past two and one-half years has 
resulted in the discovery of six gas 
fields (all producing from the Chester) 
and one oil field which encountered 
saturation in porous Ordovician 
dolomite. 

During the early part of 1941, the 
Carter Oil Company assembled several 
lease blocks in Monroe, Clay, and 
Chickasaw counties, Mississippi. These 
blocks were taken in areas which were 
mapped by Carter’s reflection seismo- 
graph as structurally favorable. 

Between July and November, 1941, 
the Carter Oil Company No. 1 Sanders 
was drilled in the Muldon area. Well 
was abandoned as a dry hole at a total 
depth of 6059 ft in the upper part 
of the Iowan. No drillstem or produc- 
tion tests were made of the well. 

Some time after Carter plugged 
the No. 1 Sanders, it was noted that a 
very small volume of gas was escaping 
from the well. It was apparently re- 
garded with only passing interest. J. T. 
Sanders, however, on whose land the 
well was located, together with several 
other local persons re-assembled the 
old Carter lease block during 1951. 

The Northeast Mississippi Oil Com- 
pany, a small company owned princi- 
pally by Howard A. Nason, Malcolm 
McCaskill, and Charles McCamic, was 
formed for the purpose of acquiring 
the Muldon lease block from Sanders 
et al, and cleaning out the old No. 1 
Sanders well. 

Operations were begun on October 
19, 1951, with a small rotary work- 
over rig. On November 6, while clean- 
ing the old hole at 2950 ft, the well 
blew out making an _ unestimated 
amount of gas. After four days, with 
the help of a special crew, the opera- 
tors successfully installed a master gate 
on the surface casing and directed the 
gas flow through a flare-line to a burn- 
ing vit. 

The Union Producing Company as- 
sumed operation of the well after pur- 
chasing a partial interest in the well 
and lease block from the Northeast 
Mississippi Oil Company. 

A large rotary rig was immediately 
moved on the well, and 40 days after 
it blew in. Union was successful in 
partially killing the well with heavy 
mud so that it could safelv be shut-in. 
It was then necessary to clean out the 
2950 ft of drill pipe which had been 


dropped in the hole. After 54 days of 
continuous fishing operations, 24 days 
of which were spent washing and cut- 
ting, all but approximately 260 ft of 
the drill pipe was recovered. 

Fishing operations were completed 
with the top of the remaining drill 
pipe at 5232 ft. Five and one-half inch 
casing was cemented with 2270 sacks 
at 5186 ft at a point 70 ft above the 
Carter sand (Mississippian-Chester), 
Well was brought into production Feb- 
ruary 17, 1952, producing gas from 
the open hole below 5186 ft. The open 
flow potential of the No. 1 Sanders was 
calculated at 35,000,000 cu ft of gas 
per day. 

Development of the field is now 
complete with 8 gas wells and 3 dry 
holes having been drilled. The gas 
wells are completed at a depth of about 
5500 ft and 4 of the wells have been 
sand-oil fractured. Tests indicate this 
treatment is successful. 

The productive portion of the Mul- 
don field structure is anticlinal and is 
bounded on the north and southwest 
by normal faults which dip north and 
southwest respectively. Displacement 
on these faults is several hundred feet 
and their dip averages from 65 to 70 
deg. Within the field the Chester beds 
dip south at the rate of 125 ft per 
mile. Production is limited on the south 
and southeast by a gas/water contact 
in the vicinity of 5275 ft. 

The Sanders zone is the principal 
sand in the Chester gas pool. Where- 
ever this sand has been encountered 
above the gas/water contact, it has 
been found productive. It is approxi- 
mately 100 ft thick and the top 20 
or 30 ft are non-permeable and shaley 
in several wells. 

Gas in the Chester reservoir is sweet 
and is composed of about 85 per cent 
methane. The remaining 15 per cent 
consists of ethane’s plus and only 
traces of carbon dioxide and nitrogen 
are present. The condensate appears to 
vary somewhat from well to well but 
an analysis of the condensate from the 
No. 1 Sanders well shows this liquid 
is 64.4 API gravity, sweet and watzr- 
clear. Preliminary tests indicate a sas- 
condensate ratio of approximately 
80,000:1. Bottom hole pressures are 
considered normal for the reservoir 
depth. 

Numerous shows of oil have been 
observed in cores and cuttings from 
every well in the Pottsville sands. Ex- 
tensive testing efforts have not revealed 
the existence of any producible oil and 
at this writing it is not known if im- 
proved drilling and testing methods 
might establish Pottsville oil produc- 
tion at Muldon. 
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15,000 psi Tubing Joint 


especially developed 
for heavy-walled tubing 
in high-pressure wells 


Exhaustive tests prove 





These statements are facts ... not mere claims. 
For proof, ask your Hydril representative for a copy 


of the Thermal-Gas Pressure Test Report SALES OFFICES: 
on Hydril 2%” PH-6 Tubing Joint. Or write CALIFORNIA: Bakersfield, Los Angeles, 
Ventura 


LOUISIANA: Harvey, New Iberia 
OHIO: Youngstown 


HYDRIL COMPANY OKLAHOMA: Tues 


GENERAL OFFICES: PENNSYLVANIA: Rochester 
714 West Olympic Boulevard, Los Angeles 15, California TEXAS: Corpus Christi, Dallas, Houston, 
> Midland, Odessa 


FACTORIES: ; 
Los Angeles, California WYOMING: Casper: 


Houston, Texas; Youngstown, Ohio; Rochester, Pennsylvania CANADA: Calgary, Edmonton 
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In 1952 Shell acquired a concession to carry out a search for oil 
beneath the waters of the Persian Gulf. Exploration will shortly 
be facilitated by a specially equipped depot ship, the “Shell 
Quest.” 






Oil Exploration in the Persian Gulf 
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Commander J. Y. Cousteau, famous under-water “explorer” has 
been commissioned by the D’Arcy Exploration Company, the pros. 
pecting subsidiary of Anglo-Iranian Oil Company, to investigate the 
waters off Abu Dhabi in the Persian Gulf. 


Shell group now actively surveying conces- 
sion off shore of Qatar obtained in 1952 


A COMPANY of the Royal Dutch- 
Shell Group acquired in 1953 a con- 
cession to carry out a search for oil 
beneath the waters of the Persian Gulf 
from the ruler of Qatar, His Excel- 
lency Sheikh Ali bin Abdulla bin 
Qasim al Thani. 

Submarine exploration, employing 
both gravimetric and seismic methods, 
is now in full swing. With gravimetric 
survey, a launch carries a remote con- 
trol gravity meter, fitted into a water- 
proof steel housing, which is lowered 
over the stern to take measurements of 
the slight variations in the force of 
gravity on the sea bed caused by the 
underlying lithological formations of 
differing densities. 

In the case of the seismic survey, 
two launches are used —a “shooting 
boat” which fires charges at regular in- 
tervals and an “instrument boat” tow- 
ing a series of seismometers on floats 
which pick up the vibration waves 
from the explosions when they are re- 
flected back from the different hard- 
rock layers below the surface. These 
reflections are then recorded photo- 
graphically on an instrument. 

In order that the exact position of 
the survey launches can be known 
when readings are taken or charges 
fired, a Decca Navigator installation is 
used, whereby the entire exploration 


B-36 


V. S. SWAMINATHAN 


area is covered by a “lattice” of short 
waves sent out from 3 stations set up 
on land, 1 on the tiny island of Halul, 
60 miles offshore and the others, to- 
gether with a monitor station, on the 
mainland of the peninsula. 

The specially converted 4000-ton 
ship Shell Quest is now anchored off 
Doha, the capital of Qatar, and is serv- 
ing as a maintenance depot for the sev- 
eral small craft engaged in the opera- 
tions, as well as for the work of 
constructing a movable drilling foun- 
dation. 

Although this is a marine conces- 
sion, some shore installations are es- 
sential, and Shell is developing two 
sites on the mainland —a residential 
area to the north and an industrial area 
to the south of Doha. 

The Qatar peninsula itself is a bar- 
ren desert Sheikhdom, some 100 miles 
long and 80 miles across the widest 
point, jutting into the Gulf from the 
Arabian mainland. At the capital much 
development work is under way by 
the ruler’s government. Schools have 
been established and a small tempo- 
rary hospital built, while a beginning 
has been made on a substantial 100- 
bed hospital. Electric power is being 
installed and work is well advanced 





on the building of roads and the pro- 
vision of a piped water supply to be 
fed partly from wells some 20 miles 
away inland and in part from a sea- 
water distillation plant. All these ac- 
tivities stem directly from the royalty 
and revenue derived by the ruler from 
the operations of Petroleum Develop- 
ment (Qatar) Ltd., an affiliate of Iraq 
Petroleum, at Dukhan. This field on 
the western side of the peninsula ac- 
counts for over 100,000 bbl per day of 
39 deg API crude. 

Anglo-Iranion’s exploration of the 
two marine areas off the Trucial Coast 
in the Persian Gulf started in the early 
part of 1954. Commander J. Y. Cous- 
teau, an under-water explorer, was 
commissioned by the D’Arcy Explora- 
tion Company, Anglo-Iranian’s pros- 
pecting subsidiary, to investigate the 
waters off Abu Dhabi on the Persian 
Gulf where it holds a concession over 
12,000 sq miles for a period of 65 
years. Commander Cousteau with his 
team of divers operating from the re- 
search vessel “Calypso” will scan the 
sea bed in waters up to 250 ft in depth 
and bring to the surface specimens for 
checking by the company geologist on 
board the ship. When the result of the 
survey is assessed, structures worthy 
of detailed examination will be identi- 
fied with a view to test drilling. * * * 
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SKIDDING 

A 350,000-LB. RIG 
1/10 OF A MILE 

IN 20 MINUTES! 


Using a brawny CAT* D8 Tractor, Heard & Heard, 
Inc., skidded a 350,000-lb. rig 3720 feet in 20 minutes 
in the Huff gas field near Refugio, Tex. With the D8 
handling block-up operations, the rig was loaded on 
Athey Tracks in 2 hours and unloaded in 11% hours! 


Performances like this moved Jess Hill, truck 
pusher for Heard & Heard, to observe, “We standard- 
ized on Caterpillar-built Tractors because they are the 
best made, in my estimation.” 


Heard & Heard of Refugio operates four D8s, a 
D7, D6 and a No. 12 Motor Grader. 


As costs continue to pyramid in the oil fields, you 
have to get full productive use of every minute. Time 
wasted is money lost. That’s why the trend is toward 
standardizing on Caterpillar-built equipment. It builds 
profits because it saves time in so many ways. 


A tractor like the D8 in the picture — equipped 
with No. 8S Bulldozer and Hyster Winch — is versa- 
tile. This is no “one-job prima donna.” Besides mov- 
ing rigs, it can dig or fill slush pits, level sites, dig 





gathering lines, dike storage tank areas. You'll never 
run out of work for it. 


You can depend on it to be ready whenever the 
job beckons. There is long life built into all Caterpillar- 
built Tractors. Their hour meters — registering thou- 
sands of working hours — prove it. 


So follow the lead of oil industry leaders. Stand- 
ardize on Caterpillar units. You can start today with 
a demonstration. Call your Caterpillar 
Dealer. He’ll be glad to show you the 
equipment you need on your job! 


Ls, 1904-1954 J» 
‘ ‘ 


Caterpillar Tractor Co., Peoria, Ill., U.S.A. eae 


CATERPILLAR’ 


*Both Cat and Caterpillar are registered trademarks —@ 
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third of a series 


Production With Plunger Lift 


Free falling plunger actuated by formation or injected gas may improve 


lift efficiency and prolong flowing life of properly selected wells 


S UCH problems as (1) low volumetric 
efficiencies with downwell pumps 
caused by the presence of gas, (2) accu- 
mulation of tubing paraffin; (3) wells 
that periodically die because of bottom 
hole water accumulation, and (4) weak 
flowing wells resulting from gas slip- 
page, are being solved in a number of 
cases by the use of the plunger lift 
method. 

This gas lift method of producing 
is by no means new, but is rapidly en- 
trenching itself, not only in the United 
States but also in other oil producing 
countries. Theory of operation is quite 
simple. Many years of research, field 
operations, and subsequent develop- 
ment have brought about a simplified, 
low cost, trouble-free method of pro- 
ducing where proper conditions pre- 
vail. 
This report is primarily based on op- 
erations in the Newcastle, Wyoming, 
area. Installations in this area range 
from 3600 to 6400 ft deep. All are in 
2 or 2'2-in. tubing and are operating 
on formation gas without supplemental 
gas from outside sources. It appears 
likely, however, that in the near future 
gas may be available for injection in 
wells that lack sufficient formation gas. 


Theory of Plunger Lift 

The plunger lift method is based on 
the sound theory that a plunger or pis- 
ton between an oil and gas column will 
reduce the amount of slippage of gas 
through the oil, enabling the well to 
more effectively use its lifting poten- 
tial, i.e., its natural power of gas expan- 
sion, to lift the all-important fluid from 
the well. 

In order to attain the desired effect, 
it is necessary to control the travel of 
the plunger within the tubing string. 
There must be: (a) valve in the plunger 
to permit it to fall through the fluid on 
its descent to the bottom stop, (b) a 
means of closing this valve at the stop, 
and (c) a means of opening this valve 
at the surface. The plunger must Be 
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FIG. 1. Key to the operation of 
plunger lift is this expanding type 
plunger, which permits operation of 
the system without the necessity of 
special tubing. Spring mounted ring 


‘segments and vertical depression bars 


provide an effective seal by maintain- 
ing contact with inner wall of tubing. 
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FIG. 2. Sectionalized view of down- 
well removable footpiece. The assem- 
bly consists of a combination Otis- 
type fishing neck and footpiece seat 
which the plunger strikes to close its 
valve; a compression type spring which 
absorbs impact of plunger in final stage 
of descent, and a bottom adapter. 
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HOL-0-ROD 
the Perat 


one-piece, |( 1 (11 
Hollow Sucker Rod 


Provides Means for 
Positive Paraffin and Corrosion 
Control and Aids in 


Production of Viscous Crudes 


producing problems. 


operating costs. 


AXELSON MANUFACTURING COMPANY DIVISION 
PRESSED STEEL CAR COMPANY, INC. 
LOS ANGELES 58, NEW YORK 7, ST. LOUIS 14, TULSA 1 


LATHES: ENGINE ® TOOL ROOM ® HOLLOW SPINDLE © GAP BED ® AIRCRAFT COMPONENTS 
IRON FOUNDRY PRODUCTS ® PETROLEUM PUMPING EQUIPMENT 
DAIRY & FARM EQUIPMENT © WASTE CONTAINERS © STAINLESS STEEL COOKWARE ® CAR 


ACCESSORIES ® TANKS ® AGITATORS © SMOKE STACKS ® DUST COLLECTORS ® COAL & ASH 
pe HOPPERS @ FITTINGS © ELECTRICAL ACCESSORIES ® CRDNANCE MATERIEL © UNISHELTER 





RELOCATABLE HOMES © EXPORT ONLY: LOCOMOTIVES ® TRACKWORK ® CARS (MINE, ORE, 
CANE, INSPECTION) ©@ UNISTRUT METAL FRAMING ® WEED BURNERS @ BRICK & TILE MACHINERY 
CANE LOADERS 





HOL-O-ROD hollow rods were developed for use in hot oil 
treatment of oil wells for control of paraffin, for chemical injec- 
tion in corrosion control, for diluent injection to aid in the pro- 
duction of extremely viscous crudes, as well as other specialized 


Axelson, with its tremendous background (over 62 years) in 
the manufacture of petroleum pumping equipment, is providing 
operators with the first hollow sucker rod with ends forged integral 
with the body of the rod—no weldments. HOL-O-ROD rods are 
forged, heat treated, descaled and processed with the same care as 
the well known Axelson sucker rods. When used together in a well 
installation, they form a quality string that aids production and cuts 


Send for folder #5402-P 
giving complete techni- 
cal data including sizes, 
chemical and physical 
properties; load factors. 


PLANTS: Los Angeles 58, California; St. Louis 16, Missouri. OFFICES: New York 7, New York; Tulsa 1, Oklahoma; Buenos Aires, Argentina. DISTRIBUTORS—Jones & 
Laughlin Steel Corp., Supply Division; Great Northern Tool & Supply Company; Jones & Laughlin Steel Sales Co., Ltd., Supply Division, Edmonton, Alberta, Canada 
Dominion Oilfields Supply Co., Ltd., Calgary, Alberta, Canada; Adrian Bolland & Cia., S.R.L., Buenos Aires, Argentina, S.A; Gross Equipment S.A., Lima, Peru, S.A 

Industrial Agencies, Ltd., San Fernando, Trinidad, B.W.I.; MAQUIP (Comercial de Marquinas e Equipamentos) S.A., Rio De Janeiro, Brazil, S.A.; Servicios Industriales 
C.A., Barcelona, Venezuela, S.A.; Servicios Industriales, C.A., Maracaibo, Venezuela, S.A.; Wells Fargo & Co. Express, S.A., Mexico, D.F. 
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Schematic drawing illustrates 
flow pattern of injected fluid 
through hollow rod and check 
valve, out pony rod perfora 
tions and into the production 
annulus. 





Artificial Lift 


constructed so that it can run in stand- 
ard tubing and thereby eliminate spe- 
cial tubing or the removal of tubing 
already in the well. Likewise, this plun- 
ger must offer an effective seal within 
the tubing as it ascends with its load 
of fluid. 





How Plunger Is Controlled 

Control of the plunger is accom- 
plished at the surface by the opening 
and closing of a diaphragm valve in the 
flowline. When the flowline is opened 
the plunger begins its ascent to the sur- 
face, where it is stopped within a bump- 
er housing assembly. As the plunger is 
stopped, two actions occur: (1) the 
plunger valve is pushed in an open posi- 





INJECTED GAS WHEN NEEDED 


FIG. 3. Surface installation of Ideal plunger lift with Taylor Type C-1 cycle controller. 


BUMPER HOUSING 
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INJECTED GAS WHEN NEEDED 


ADJUSTABLE CHOKE 


tion by a “stinger,” and (2) valve ac- 
tion caused by the plunger’s presence 
releases pressure from the diaphragm 
valve and closes the flowline. With the 
flowline closed and the plunger valve 
open, the plunger is free to fall by grav- 
ity down through the well gas and fluid 
column and finally is brought to rest 
on the stop at its setting within the 
tubing. As the plunger contacts the 
stop, (which absorbs the shock) the 
plunger valve closes mechanically and 
the plunger stands ready for the flow- 
line to be reopened. The stop may be 
installed without pulling tubing. It is 
held in position by either an API hold 
down for locking into a corresponding 
type pump shoe, an Otis “latch on” 





PRESSURE CYCLE CONTROLLER 


FIG. 4. Installation with Fisher Type 4107U cycle controller ahd motor valve unit. 
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The Author 





G. R. Bond is sales representative for 
The National Supply Company in Den- 
ver, Colorado. A graduate in petroleum 
engineering from Colorado School of 
Mines, Bond joined National Supply in 
1950. He spent three and a half years 
in Casper, Wyoming, before being trans- 
ferred to his present post in 1954. 











hold down which locks over the fish- 
ing neck of a Type FF Pack-Off An- 
chor stop, or special devices to lock 
in any tubing string. 

Opening of the flowline is accom- 
plished by the increase of either casing 
or tubing pressure. The standard instal- 
lation, involving no packer, depends 
upon casing pressure increase to open 
the diaphragm valve. When a packer 
is used, a tubing pressure increase per- 
mits the opening of the valve. The 
actual opening is by means of an instru- 
ment which allows a supply gas to be 
directed to the diaphragm valve when 
casing or tubing pressure reaches the 
predetermined pressure set on the in- 
strument. 

The 20-lb supply gas for instrument 
operation can be obtained by reducing 
casing pressure from the wellhead out- 
let, or if a packer is used, the supply 
can be obtained from the flowline by 
means of a simple scrubber and suf- 
ficient trap pressure. 

Summarizing equipment operation: 


(1) The flowline is opened when the 
casing or tubing pressure reaches the 
predetermined setting on the instru- 
ment; 


(2) The plunger travels the length of 
tubing between the bottom and surface 
stops; 

(3) When the plunger enters the sur- 
face housing assembly, the flowline 
closes, the plunger valve opens, and 
the plunger descends for another load. 

When casing pressure control is used, 
a saw-tooth pressure cycle is recorded. 
This is the result of opening and clos- 
ing the tubing at regular intervals. 


Conditions in Newcastle Field 

Fields in the Newcastle, Wyoming, 
area, covered in this report, have solu- 
tion gas expansion drive reservoirs and 
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Springs 
hold . 
scraping 
edges in 
positive 
contact 
with 
wall of 
casing. 
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SCRAPING YOUR CASING 


“pays off” 
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Unless the inside of your casing—the vital “working surface”—is clean and 
smooth, there is always a possibility of trouble in future operations. Burrs 
from gun-shot perforations, hardened cement or mud, and even mill scale 
are all dangerous when the time comes to run testers or swabs, or to set 
retainers or packers of any description. 


The Baker Model “C” ROTO-VERT Casing Scraper removes undesirable 
obstructions from the inside of the casing, leaving it clean and smooth. Burrs 
or imbedded bullets are sheared away; cement, mud and scale are scraped 
away, so that any down-hole work can be safely done at once, or during the 
years to come. 


SCRAPE WHILE DRILLING OUT 
The ideal time to use the ROTO-VERT Casing Scraper is during the drill- 
ing out of cement, at which time it is run as a “follow-up” behind the bit. 
Thus in a single run you can also remove all hardened cement, mud, burrs 
and scale which might later damage swabs or testers, and cause packers or 
retainers to set prematurely—or never set at all. 


EASY TO RUN-LOW-COST RENTAL 
The Baker ROTO-VERT Casing Scraper is simple to run, and will effect- 
ively clean the inside of the casing when either rotated or reciprocated (verti- 
cal action). No service man is required, and the low rental cost is paid for many 
times over by freedom from future damage to bailers, swab rubbers and 
packers, as well as by the elimination of future delays and re-running expense, 


BAKER OIL TOOLS, INC. 
HOUSTON * LOS ANGELES * NEW YORK 
Call Baker for consultation and service... 


BAKER 





CASING SCRAPER 


PRODUCT NO. 620-C 








POUNDS PER SQUARE INCH 
6 8 


2 4 


ane 


DEPTH OF LIFT, 


1.0 12 


1.4 16 18 20 22 24 26 28 





FIG. 5. Chart for determining the operating pressure required to lift one barrel 
per day with plunger lift. Follow line giving depth of lift in feet to intersection 
with curve showing size of plunger chosen. Read up from this point, to find the 
operating pressure in pounds per square inch. To this pressure, add any back 
pressure of trap and flow line plus the weight of gas column. 


characteristically, gas-oil-ratios become 
higher as formation pressure declines. 
Gas in solution reservoirs result in the 
lowest recovery by primary production 
methods of any of the reservoir drive 
mechanisms. Any step that can be 
taken to insure greater primary recov- 
ery and cheaper operation is worthy of 
consideration. 

Oil in these fields is 40 to 45 deg 
gravity and paraffin base. In some flow- 
ing wells’ tubing will paraffin up com- 
pletely in three or four days. Many 
wells are placed on the pump in an at- 
tempt to remedy paraffin problems, 
some succesfully, but others not. 

Bottom hole pressures are initially 
normal but decline rapidly as does the 
production. Conservation measures to 
insure maximum recovery are for the 
most part neglected, and this greatly 
assists the rapid decline. 


Case of a Typical Well 

As an example of what can be done 
with plunger lift, consider a well with 
a gas-oil ratio of 350 cu ft per barrel 
per 1000 ft of depth and with a bottom- 
hole pressure of about 600 to 800 lb. 
The well is producing about 40 bbl per 
day on the pump at 5000 ft. 

As preparation for plunger lift, the 
inside of the 2'2-in. tubing in the well 
is checked to make sure that scale, hard 
paraffin deposits, pinches, and bends 
will nof prevent plunger travel. 
Broaches are then used to size and 
clean up the tubing so the plunger can 
travel without difficulty. 

Next, surface installation of bumper 
housing assembly, instrument, dia- 
phragm valve, and the necessary mani- 
folding is installed and the well is re- 
turned to production. 

Now, with the gas breaking around, 
the bottom stop (footpiece spring) that 
is used when on the pump, is dropped. 
After a few minutes the plunger is 
dropped in the well. When it has 
reached bottom, the instrument is set 
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to open the diaphragm valve in the 
flowline, starting the plunger up the 
tubing with its load. After the first 
trip, the operating pressure is set at the 
desired point, letting the instrument 
take over automatic operation. 


Production Increased 

After a few days production can be 
expected to increase to about 55 per 
day, instead of the previous 40 bbl, 
with tubing paraffin problems no longer 
existing. Such was the average result 
in approximately 5O installations in the 
Newcastle area under similar condi- 
tions. Not all installations showed a 
production increase, because of varying 
well and field conditions. But the over- 
all results were, and continue to be 
gratifying. 

Expenses for repair parts, workover, 
and maintenance supplies in these in- 
stallations were reduced to an average 
of about $250 per well per year. Pre- 
viously they had been from $500 to as 
high as $8000 per year, not including 
lost production caused by downtime for 
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stripping, paraffin removal, or repairs, 


Guarding Against Freezing 

These Northeastern Wyoming fields 
are subject to freezing temperatures, so 
it has been necessary to take some 
measures to prevent freezing of supply 
gas. This has been accomplished by the 
use of calcium chloride pots to remove 
some of the moisture from the gas, 
scrubbers, and two-step pressure re- 
duction of casing gas down to the re- 
quired 20 psi. Housing of the installa- 
tions has reduced freezing problems 
and has provided shelter to personnel. 


Economic Depletion 

It is possible to deplete a well by the 
plunger lift method on its own forma- 
tion gas. One well in the Newcastle area 
is now operating at 30 psi casing pres- 
sure and producing 5 bbl per day from 
a depth of 5500 ft. With this low op- 
erating pressure, it is, of course, essen- 
tial that all possible back pressure be 
eliminated to allow the plunger to rise. 
Above all, a low operating cost is a 
“must,” as any major expense could 
easily wipe out the profit of a month’s 
production. This well has been produc- 
ing for over six months at this rate and 
should continue for some time. 


Applications Are Diversified 

The plunger lift, in its own right, 
has diversified applications. Ideal con- 
ditions are not necessary to obtain sat- 
isfactory results. With bottom-hole 
pressure, gas-oil ratio, productivity in- 
dex, and production potential estab- 
lished, a close estimate of results can 
be made. 

In some wells, bottom-hole pressures 
in the neighborhood of 300 psi on 
original installations can give good re- 
sults if the production rate is compara- 
tively low and operating expenses are 
high. Of course, other conditions must 





ate 


FIG. 6. Marvin Mitchell, of the Bighorn Powder Basin Corporation shown with a Type 
F plunger lift operating at 4600 ft in 27%-in. tubing. Production 60 bbl per day. 
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FIG. 7. Ideal Type F plunger lift operatin 


30 bbl per day. 


be favorable. Primarily there must be 
sufficient gas-oil ratio, either from for- 
mation or supplemental gas. 

Prevention of paraffin accumulation 
within the tubing has been completely 
successful in the Newcastle area with 
the plunger lift method. In wells where 
production rates exceed the capacity of 
pressure controlled operation and wells 
will flow, equipment has been adapted 
for use as a paraffin removal assembly. 
The equipment operates automatically 
on time control, the number of plunger 
trips being reduced to the minimum 
necessary to perform the function of 
paraffin removal. 

In this type installation a gas-oil 
ratio may or may not be a determining 
factor. A strong flowing well is capable 
by nature of returning the plunger to 
the surface; however, it is necessary to 
control the number of trips and shut-in 
periods so that loading-up is not en- 
countered and yet anticipated produc- 
tion can be attained. Weak flowing 
wells with low gas-oil ratios are defi- 
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g at 3500 ft in 2%-in. tubing. Production 
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nitely not suitable for this type opera- 
tion. Strong flowing wells with low gas- 
oil‘ ratios may be suitable. 

Strong flowing wells which periodi- 
cally die because of bottom hole water 
accumulation may be helped by the 
plunger and its ability to continually 
produce this water from the well. This 
may be accomplished by either pressure 
or time control. A high bottom hole 
pressure usually exists in this type of 
well and gas-oil ratio is not necessarily 
an important factor. 

Some miscellaneous conditions 
which have been encountered with suc- 
cess are production of fair amounts of 
sand, considerable mud, and reduction 
of emulsions. 


Summary of Essentials 
It is not the intention of the writer 
to present the plunger lift as a cure-all. 
If conditions justify its use, however, 
results from good to excellent can be 
obtained. It is rather difficult to present 
in anything other than an extremely 


Artificial Lift 


lengthy article the complete possibilj- 
ties of this equipment and the various 
conditions necessary for these possibilj- 
ties. Here is a summary of the essentials 
for normal pressure control operation; 

(1) Normal pressure operation js 
based upon having a minimum of 350 
cu ft of gas per barrel per 1000 ft of 
depth either by formation or injected 
gas. 

(2) Enough bottom-hole pressure 
must be present to allow sufficient op. 
erating pressure (casing pressure at the 
surface) and still effect a pressure differ- 
ential across the producing formation, 

(3) Potential production must be 
within the capacity of the lift. Barrels 
per day capacities, which conditions 
may alter either way, are roughly: 











10,000 ft 





Size Tubing 


6000 ft 3000 ft 

2 100 75 50 
21% 200 150 125 
3 350 300 250 
4 700 600 500 














(4) Low productivity indices (0.2 
and below) are desirable although in 
many Cases not essential. 

Deviations from the above normal 
conditions would be: (a) high bottom 
hole pressure wells with low gas-oil 
ratios and relatively high productivity 
indices wherein the purpose of the 
plunger is paraffin prevention or water 
removal, and (b) low bottom-hole pres- 
sure wells with low productivity in- 
dices, sufficient gas-oil ratios, and high 
lifting costs. 

The normal conditions and the devia- 
tions must present problems of produc- 
tion, or stated another way, present a 
possibility of a more favorable opera- 
tion, before the plunger lift has an ap- 
plication. 


Four Main Problems Solved 


In the case of a downwell pump that 
is inefficient because of the presence of 
gas, a piston utilizing the gas to remove 
the oil will usually increase production. 

Paraffin accumulations in the tubing 
of either flowing or pumping wells that 
decrease production and increase ex- 
penses can be eliminated by a plunger 
running through the tubing. 

A well that is dying from water or 
mud accumulations can be kept alive 
and producing by introducing a piston 
to remove the water or mud. 

A well that flows weakly because of 
gas slippage through the oil can have 
its flowing life prolonged and its pro- 
duction increased by a piston that util- 
izes the gas to lift the oil that ordinarily 
would remain in the hole. 

Depth limitations have not been de- 
fined as yet, but now range between 
2500 and 11,000 ft. The same equip- 
ment would be used on the minimum 
or maximum depth ranges with the 
likely exception of the pressure spring 
or burdon tube within the instrument. 

*k«* 
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ed Thickened emulsions with propping agent prove valuable 
- adjuncts to carbonate treatments in Permian Basin 
)p- 
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be 
: Tis } ts 
ns TABLE 1. Treatment and results in West Texas wells. 
- Injection rate 
=m DurRING the last 20 years, treating ” ~— sti bbi per minute er 
. . } ora- —_—_—_—_—_—_—_—_—— ti 
) ft of oil and gas bearing carbonate Thicke a — 7 yes Pgh Thik- Mai - ue 
j ; " " en an casing epth oropen oi ene us! mum efore After 
rocks with hydrochloric acid to ob acid Ib/gal. sizein. treated hole bbl acid oil pressure treatment treatment Remarks 
tain increased oil or gas productivity : _ 
te has become an industry accepted pro- FORMATION: CRETACEOUS FIELD: TOBORG 
2 cedure. Constant improvement of this 750 2 2 — oe 5 4.0 2.5 400 oil  33oil 
in technique has been accomplished 75022 24 470- Qpen © 904.011.0450 Holl oll_-2 months after treat 
: ole ment back to 4 bbl. 
through use of chemical compounds Z 750-2 «= 234 © 455- Open 906.25 101000 Zooll_ 17 oll One month after 
‘<< @ oe 5 : : . 7 ole treatment, 20 bbl. 
nal inhibit the creation of emulsions in the 1000 2 2% 475- Open 100 5 6 400 2 oil 10 oil One month after 
om formation, use of wetting agents to i 480 hole ’ : , treatment, 8 bbl. 
oil increase the penetrating qualities of the — 68 : — died a oe 
ity acid, use of inhibitors to protect both 750 . "2 ’ eee: ee 
the surface and subsurface equipment, and 750 2 2% ~—-306- Open 1344.5 5 600 3 ol 10 oil 
ter use of high pressure pumping equip- Se a 
es- ment with increased horsepower en- FORMATION: YATES FIELD: SHAFTER LAKE 
in- gines to drive the pumps. 4000 1 2 3105 Perf. 90 5.6 5.6 3700 No test Allowable 
igh In 1949 a new concept of oil or gas oe pach = 
FORMATION: GRAYBURG FIELD: McCAMEY 
1a- 3000 1 244 1899- Opn — 6.25 — 1000 4oil 5 oil 
uc- 2105 hole 2water 5 water 
ta The Authors FORMATION: GRAYBURG FIELD: MIDLAND FARMS 
> 3000 2 2% 4602- Open 35 8.0 8.0 2500 27oil  60oil y 
ap- 4679 hole : 
3000 2 2144 4570- Open 140 6.25 7.0 2200 100i  101oil 
4739 hole 16 water 
3000 2 2% 4636- Open 80 6.8 10.0 2000 330i 33oil 
4810 ole 
5000 2 24% 4650- Open 140 6.25 4.7 2600 33 oil 37 oil Sand pump and sand 
hat 4982 hole 5 water left in hole. Top of 
: : fish at 4796. 
of 3000 2 2144 4588 Open 127 83 10.0 2000 8oil 3 oil 
ove 4753 hole Owater 84 water 
on. FORMATION: GRAYBURG FIELD: NORTH COWDEN 7 
ing 3000 2 24% 3955- Open 180 §5.0 10.0 3500 22oil 82 oil Allowable: Before 39 
hat 4200 hole pump flow After 61 
a — 3000 2 2% 4120- Open 184 5.9 10.0 4000 11 oil 90 oil Allowable: Before 13 
ex- J. B. Livingston W. L. Grossman 4525 hole pump pump After 38 
3000 2 24 s941- Open 1354.4 9.0%%3500 16oil 182 al 
ger J. B. Livingston is division engineer ‘ 4 ole pump ow 
— > 6 1 : 11. — iol 1 
for Halliburton Oil Well Cementing ~~ lUc rChUhPTOCOhCUcV.UPhUC Umm ae ae 
or Company, Lubbock, Texas. He has been 3000 2 2% 4304- Open 225 8.3 8.3 3200 loll  100oil 
= with Halliburton since 1946, and since — aie 
, that time has had three years experi- 3000 2 2144 4081- Open 215 6.0 10.75 3450 260il 201 oil 
se ge Oh SO SNS Sears 0 SON 300022 SOSOTR-Open,«-280« 4.75 «10.75 3700 GD usa” Allowabl 
» ° ° é = n > . 0 H 
ing; two years in fracturing work and : 4210 hole pump Before 6 Marginal 
of one year as division engineer. ‘ . 4 5 After 44 
Prior to his employment with Halli- 4000 2 24% 3949- pen 216 = 7.0 9. 3200 = 40) 73 0} Allowable: 4 
ave 
burton, he served four years with the _ ian ee After 42 — 
2 Armed Forces during World War Il. 3000 2 2% = om 260 «55.3 9.6 2800 14oil i _ Allowable: Before 14 
itil- . ole water After 39 
a a socnived @ BS cages af Wotterd 3000 2 2%. 4318 Open 180 6.8 11.2 3500 100i 101i Allowable: Before 10 
7 paige 2 2% 3049 on 20 6.5 10 3000 150ll 33lol’ Allowabl Betore | 
ee . 3000 — pen ‘ ol C1) owable: Before 15 
Waldo L. Grossman is division engi 4212 hole pump 175 water After 53 
de- neer and assistant division manager, Flow on 
onl West Texas division, Halliburton. He , . 18.64 choke 
, was graduated from Oklahoma Uni- 3000 2 2% = oe 235 0C«7 10 3200 10 oil 35 oil 
llp- versity in 1940, and for the next three 3000 2 2144 3991- Open 211 6.5 10.5 3200 150il | 760il 50 bbiallowable 
um years was employed by Tide Water ; 4300 _ hole 12 water 
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= 1946. 3000 2 2 = Perf. 335.2 5.2 4000 Notest 51 oil 
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production stimulation was introduced 
for sand producing formations. Hy- 
draulic fracturing of petroleum produc- 
ing sands by pumping a viscous fluid 
carrying a mechanical propping agent 
has now become an industry accepted 
method. Shortly after the early success 
of this method, consideration was given 
to the possible merits of using a thick- 
ened or viscous acid to improve the 
effectiveness of normal acid treatments. 
Materials to form a viscous acid were 
developed and this particular material 
was first used in the Permian Basin 
during the latter part of 1950. 

This type of thickened acid* is an 
emulsion formed by mixing hydro- 
chloric acid, a hydrocarbon (usually 
kerosine) and a powder type emulsi- 
fying agent. The emulsion formed is 
an acid in oil emulsion. The strength of 
the acid phase of the mixture may be 
varied depending upon the solubility 
of the formation to be treated. Fifteen 
per cent acid has been used for most 
of the treatments in this area. Viscos- 
ity of the emulsion may be controlled 
by changing the ratio of hydrocarbon 
and acid or by changing the amount 
of emulsifying agent. The thickened 
acid will revert to a thin fluid by one 
or more of three methods. Chemical 
reaction with a lime or dolomite form- 
ation will cause the material to thin to 
the viscosity of regular acid. Dilution 
with crude oil also reduces the viscos- 
ity of the emulsion. An external breaker 
may also be pumped ahead or behind 
the thickened acid for this purpose. 

Thickened acid as a fluid used in 
treating oil wells has several desirable 
characteristies. First, it may be mixed 
to a high viscosity generally considered 
desirable for the forming or extending 
of fractures in the formation. This vis- 
cosity may be an aid in diverting regu- 
lar treating acid into new zones. Sec- 
ond, it has excellent sand carrying 
qualities. As much as four pounds per 
gallon of sand has been mixed in the 
solution at the home station of the 
service equipment before going to the 
well location, thereby eliminating the 
mixing on location. The same type of 
sand, mechanical propping agent, is 
used with thickened acid as has been 
used with other hydraulic fracturing 
methods. It is a round grained Ottawa 
sand, graded to pass through a 20-mesh 
screen and be retained on a 40-mesh 
screen. The average grain diameter is 
about 0.020 in. Third, even though it 
is an emulsified acid, equal reaction 
with the formation is obtained as would 
be expected from a comparable amount 
of regular treating acid. In addition 
to these known characteristics, theory 
would indicate, even though it has not 
been proved, that due to the nature of 
the emulsion, it could be placed farther 
into the formation before reaction is 


*Acidfrac. 
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TABLE 1 (Continued). Treatment and results in West Texas wells. 





Injection rate 


bbl per minute 











































































































Gallons Tubing Perfora- Production 
Thick- or tions Flush Thick- Maxi- 
ened Sand casing Depth oropen oil ened Flush mum Before After 
acid lb/gal. sizein. treated hole bbl acid oil pressure treatment treatment Remarks 
FORMATION: GRAYBURG FIELD: SKAGGS 7 
2000 2 2 3847- Open 75 3 4.5 3700 lloil  11oil a 
3960 hole 
FORMATION: SAN ANDRES FIELD: ADAIR — 
3000 2 54 4795- Perf. = 125 5 1500 7oil 36 oil a 
3000 2 5% 4795- Perf. 130 8 8 500 5 oil 35 oil 
4885 
FORMATION: SAN ANDRES FIELD: BRAHANEY 
4000 2 2 5174- Perf. 70 5 5 5600 No test 87 oil 
5202 
§218- 
5260 
FORMATION: SAN ANDRES FIELD: CEDAR LAKE 
~ 3000 2 2 4382- Open 50. 4 4 2000 16 oil 80 oil : = 
4768 hole 
3000 2 2 4640- Open 50 4 5 4700 = 32 oil 90 oil 
4870 hole 
FORMATION: SAN ANDRES FIELD: DEAN 
3000 2 2 4968- Open 150 2 5 3400 No test 130 oil 
5048 hole 
FORMATION: SAN ANDRES FIELD: GOLDSMITH 
3000 2 2 4220- Open 126 2.0 5.3 4100 16oil 86 oil GOR: Before 5000 
4255 hole After 2948 
3000 2 24% 4161- Open 100 6 7.7 2800 3 oil 15 oil 
4187 hole 112 water 
3000 2 2% 4175- Open 125 5.5 5.5 — 2 oil 16 oil * Tubing plugged dur- 
4210 hole ing treatment.GOR 
before 3542; after 
42,127. Previous 
high GOR had been 
reduced by plastic 
squeeze job. 
FORMATION: SAN ANDRES FIELD: IATAN, EAST 
3000 “% 2 2455- Perf. 200 47 417.4 «350 — 39 oil Initial treatment 
2490 10 water after deepening and 
2506- setting liner to re- 
2533 pair casing leak. 
2560- 
2570 
FORMATION: SAN ANDRES FIELD: LEVELLAND 
2000 2 2 4770- Open 116 2 4.5 2900 23oil 83 oil 
4833 hole 16 water 
2000 1 2 4775— Open 150 215 5 3400 =. 23 oil 83 oil 
4862 hole 10 water 
FORMATION: SAN ANDRES FIELD: LOCO HILLS 
4500 2 2 2988- Opn 80 4 °° °&5 2400 2oil All water er 
3178 hole 
FORMATION: SAN ANDRES FIELD: SEMINOLE 
3000 % 2 4991- Open 75 (2 3.5 4950 23oil ‘121 oil ‘ 
5236 hole 
FORMATION: SAN ANDRES FIELD: SLAUGHTER 
2000 2. (2 4963- Open 148 48 4.8 4100 Notest 130 oil 
5078 hole 
2000 2 2 4951- Open 150 3.3 3.3 3900 No test 80 oil 
5031 hole 
FORMATION: SAN ANDRES FIELD: S. LOVINGTON 
2500 1 2 4587- Open 125 5 5 4200 3oil Allowable : 
4972 hole 
FORMATION: SAN ANDRES FIELD: WASSON 
~ 3000 2 2 5091- Open 353.5 3.5 3100 7oil 30 oil 
5237 hole 
FORMATION: SAN ANDRES FIELD: YELLOWHOUSE 
“90002=«#!*~*~<“‘«‘ !”*S«C«KOO SC pen—i0i8 5 3600 160i 144 oil a 
4643 hole 
2000 3 5% 4577— Open 200 6.6 6.6 1800 ~ 16 oil 80 oil 
4647 hole 
4500 2 211 4523- Open 118 4 4 2800 New well 200 water 
4593 hole 
FORMATION: HOLT FIELD: NORTH COWDEN (Deep) 
“3000 2—=t«s2 "234. +5138- Open 228 8.3 10.3 2800 SwabShr. 15001 Newwell. 
5218 hole Recover 11 pump 
bbl oil. 
3000 2 2 4330- Open 148 5.75 6.0 3200 =: 10 oil 48 oil 3 months after treat- 
4420 hole 2 water ment;48o0il&2water 
3000 2 2% 4318- Open 151 5.75 10.0 3000 0 oil 15 oil 3 months after treat- 
4505 hole Owater 16 water ment;8oil&8 water 
3000 % 2% 5155- Open 190 6.75 8.3 2700 I7oil  Lloil 
5218 hole Owater 87 water 
3000 None 2 a Perf. 212 5.0 7.0 4100 — 144 oil New well. 
5 
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GOR 
& It costs so little and saves so much that many operators run a Hydro- 
been Spring Test even in proven areas. There’s no surer way to find your 
a most productive zone. 
—— Giving due credit to surface geology, core records, and electric logs, 
— rT} their findings are confirmed only when the Hydro-Spring Tester and 
: and the Bourdon Tube Pressure Recording Device come up with the 
7 final answer. 
With so much at stake you want the best drill stem test—and Halliburton 
Jey has it in Hydro-Spring. 
- here’s why: 
Perfect performance, with rarely a mis-run, saves you time, trouble, money. Hydro-Spring 
opens easily by weight of drill pipe only and gives positive surface indication. Smoothest test 
a you ever ran. 
ee Reaches bottom easier and can be run in faster, even in tight holes. Equalizing By-Pass 
reducés possibility of damaging formation, prevents fluid loss to formation. 
i: Precise pressure recording, most accurate available, provided by Bourdon Tube on 
—- special copper plate that is laboratory checked. Included with Standard Recording at no 
extra charge. 
a Instant Packer Release —no jarring or pulling the new Expanding Shoe Packer. Steel 
a sole of shoe prevents rubber extruding beyond working limits, leaves little or no rubber 
in hole, 
| Support your decision with the best in drill stem testing — Halliburton’s 
Hydro-Spring. It provides the four most important features, is first 
=a choice with the most operators, is the only testing service backed by 
30 years’ research and two-million-job experience. And it’s more avail- 
~“s able—with 211 service centers in this country alone. Phone your local 
— or district Halliburton office, just minutes away. Or contact Halliburton 
Oil Well Cementing Company, Duncan, Oklahoma. 
TESTING 
Hydro-Spring Tester— Patent Applied For HALLI S U RTON 
eat- 
ater 
eat- 
ater 
SERVICE 
i MALLESURTON’S BEST FOR YOUR DRILL STEM TEST 
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complete than could be expected with 
regular acid. The fact that oil is the 
outer phase of the emulsion may serve 
as an inhibitor for the protection of 
surface and subsurface equipment. 

Thickened acid was first used, in con- 
nection with acid treatments, as an aid 
in placing regular acid in untreated 
portions of pay formations. The 
method used was that of pumping 500 
or 1000 gal of thickened acid followed 
by larger volumes of regular treating 
acids. By using this method it was be- 
lieved that the thickened acid, due to 
its high viscosity, would enter the more 
porous or previously treated zones and 
cause enough build-up in pressure to 
force the regular treating acid into 
untreated areas. 

After using thickened acid to aid 
in diverting regular treating acid into 
new sections of the producing forma- 
tion it was found that better results 
would be obtained if solid particles 
were added to provide more sealing 
effect in the more porous zones. A tem- 
porary plugging agent that is com- 
pletely soluble in crude oil, was added 
for this purpose. Normally about 2 lb 
per gallon of this material is used. 

Also about this time thickened acid 
was used to precede oil on oil squeeze 
jobs. These jobs were performed by 
pumping 500 or 1000 gal of thickened 
acid into the formation followed by 
some 200 or 300 bbl of oil at relatively 
high injection rates. 

In May 1952 sand was added to 
thickened acid used to precede regular 
acid in treating lime wells. One-half 
or one pound of sand per gallon was 
added to 500 or 1000 gallons of thick- 
ened acid which was followed by larger 
amounts of treating acid. 

Since the beginning of 1953 the 
tendency has been, where thickened 
acid is used, toward the use of larger 
quantities of thickened acid carrying 
from one quarter to 3 Ib of sand per 
gallon and eliminating the use of regu- 
lar treating acid as part of the treat- 
ment. As of November 1, 1953, the 
largest treatment was 8500 gal of 
thickened acid carrying two pounds 
of sand per gallon. Average job at that 
time was 4000 gal with an average sand 
content of one and one-half pounds 
per gallon. 

Table 2 is a partial list of the form- 
ations that have been treated with 
thickened acid. Practically every pro- 
ducing formation in this area, from 
the shallow Cretaceous pay in the 
Toborg field of Pecos County which 
produces at a depth of about 450 ft, 
to the Ellenburger (Ordovician) which 
produces from about 12,500 ft in the 
Midland Farms field of Andrews 
County, has responded to this type of 
stimulation. 

When hydraulic fracturing methods 
of stimulation were first introduced to 
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TABLE 1 (Continued). Treatment and results in West Texas wells. 





Injection rate 

































































, bbl per minute 
Gallons Fubing Perfora- Production 
Thick- or tions Flush Thick- axi- 
ened d casing Depth oropen oil ened Flush mum _ Before After 
acid Ib/gal. sizein. treated hole bbl acid oil pressure treatment treatment Remarks 
FORMATION: CLEARFORK FIELD: GOLDSMITH 5600 By 
2000 % 2 5440- Perf. 121 1.3 2.0 3500 130i  1090i Allowable before 35 
5690 bbl and 77 bb! after 
treatment. Treated 
throughsidedooreck, 
3000 2 2 6225- Open 136 1.9 6.5 3050 — 226 oil New well. 
6385 hole 
4000 2 2% a Perf. 3100 2.5 1.4 5000 
2000 % 2 5500- Perf. 122 1.5 3.0 3000 39-23 ol 83 oil Allowable before 28 
5710 bbl with 5117 GOR 
and 45 bbl after 
treatment with 3462 
GOR. Treated 
: ; throughsidedoorck, 
2000 % 2% #£«§844- ‘Perf. 105 = 2.0 43 3100 88 oil 79 oil 101 bbl allowable. 
5580 Q9water in8hrs. Prod. before treat. 
ment, flow through 
tubing. After, flow 
through annulus, 
Dual completion, 
Treated through 
side door choke. 
3000 % 2% 5460- Perf. 100 =. 2.0 4.2 2200 39 oil 25 oil 38 bbl allowable. 
5778 4 water Prod. before treat- 
ment, flow through 
tubing. After, flow 
through annulus. 
Dual completion. 
Treated through 
side door choke. 
2000 % 2 5470—-_—— Perf; 120 2.0 3.0 3200 =. 28 oil 35 oil Allowable before, 35 
5720 bbl;after, 35 bbl. 
Treated through 
side door choke. 
FORMATION: WOLFCAMP FIELD: TOWNSEND 
5000 2 2 10305-__— Perf. 135 3.75 2 5800 0 192 oil 
10427 
FORMATION: WOLFCAMP FIELD: HUTTO 
5000 24% 7370-_—~ Perf. 254 5.0 8.2 3600 8 oil 17 oil 
(2000) None 430 
(3000) 
FORMATION: PENNSYLVANIAN FIELD: WELLMAN 
1500 2 2 = Perf. 41 1 1 5000 None None 
3000 2 2 9874—__— Perf. 70 5 3 4500 None Water 
9884 
9900- 
9926 
FORMATION: PENNSYLVANIAN FIELD: BOND (Canyon) 
3000 None 2 8918- Open 135 2.5 5.4 3300 — 71 oil Upper zone previous- 
8933 hole 5 water ly treated 2500 reg- 
ular acid. 2000 regu- 
lar acid used ahead 
of thickened acid. 
FORMATION: DEVONIAN FIELD: W. DOLLARHIDE 
3000 2 2 7870-_— Perf. 45 2 2 4500 New well None 
7970 
FORMATION: SILURIAN FIELD: GOLDSMITH (North) 
2500 2 2% 8040- Perf. 100 4.5 1.8 6500 8oil 75 oil 
8075 
FORMATION: ELLENBURGER FIELD: FOWLER 
1500 2 2 10,058- Perf. 70 0 40 oil 
10,082 
10,152- 
10,188 
10,214- 
10,222 
FORMATION: GRAYBURG FIELD: MIDLAND FARMS 
3000 2 2 4600—- Open 60 8 8 1900 22 oil 84 oil 
4748 hole 
FORMATION: ELLENBURGER FIELD: MIDLAND FARMS 
4000 2 2  12,643- Perf. 504.6 4.2 5500 — 598 oil in 
12,669 14 hr. 
4000 1 2 12,536- Open 8 3.7 3.7 5000 — 393 flow Treated with 1000 
12,580 hole gal. 15%. Immedi- 


ately prior to this 


treatment maxi- 
mum pressure Was 
5500. Potentialed 
for 393 BOPD. 
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TABLE 2. 
Formation Field County 
taceous Toborg Pecos 
ane Sand — Lake — 
burg oster ctor 
— Furhman Mascho Andrews 
Mabee Andrews 
McCamey Upton 
Midland Farms Andrews 
North Cowden Ector 
Jackson Eddy, New Mexico 
San Andres Adair Gaines 
Brahaney Yoakum 
Cedar Lake Gaines 
Dean Cochran 
Goldsmith Ector 
Harper Ector 
Tatan, East Howard 
Levelland Hockley . 
Loco Hills Eddy, New Mexico 
Sand Hills(McKnight) Crane 
Seminole Gaines 
Slaughter Hockley , 
South Lovington Lea, New Mexico 
Wasson Yoakum 
Yellowhouse Hockley 
Holt N. Cowden (Deep) Ector 
Clear Fork Anton—Irish Lamb 
Fullerton Andrews 
Goldsmith Ector 
TXL Ector ; 
Wolfcamp Townsend Lea, New Mexico 
Hutto Howard 
Pennsylvanian Wellman Terry 
Bond (Canyon) Howard ; 
Devonian Maljamar Lea, New Mexico 
Three Bar Andrews 
Wheller Winkler 
Silurian Goldsmith (North) Ector 
Midland Farms Andrews } 
Ellenburger Fowler Lea, New Mexico 
Midland Farms Andrews 
Wheller Winkler 
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the industry, the selection of wells for 
treatment was quite often made on the 
basis that if the treatment was not 
successful, the well would not be 
harmed because it was about to be 
abandoned. A great number of the 
earliest wells treated using thickened 
acid were of this same general class. 
Two factors, however, have led to a 
reversal of this type of thinking. First, 
the high degree of success associated 
with hydraulic fracturing in sand pro- 
ducing wells; second, the economic 
factor. Many old wells’ allowable pro- 
duction is related to its initial potential. 
Consequently a 20 bbl producer with a 
possible allowable of 50 bbl is a better 
prospect than a 5 bbl well with a pos- 
sible 20 bbl allowable. It is quite evi- 
dent that if a 300 per cent increase was 
obtained in each case that a pay out 
would be obtained in one third the 
time on the initial 20 bbl producer. 
Successful application of these ma- 
terials to old producing zones quite 
naturally led to their use for initial 
well completion stimulation. 

Most treatments, either open hole 
or through casing perforations, are 
performed with a packer in the well. 
Generally a single packer with some 
type of hold down device is used, 
and the materials are pumped down the 
tubing. Exceptions to the general rule 
range from multitude of dual packer 
arrangements plus accessory treating 
subs to simple treatments down the cas- 
ing. Because of the relatively high vis- 
cosity to which the emulsion is norm- 
ally mixed, as large a size of tubing or 
no tubing if practical should be used 
to reduce the horsepower loss to fluid 





friction. Injection rates of 10 bbl per 
minute are quite common when 2% -in. 
or larger size tubing is used. Results 
of treatments in a number of the fields 
listed previously are shown in the tabu- 
lation accompanying. 

It is estimated that more than 40,000 
hydraulic fracturing treatments of all 
types have been performed since their 
introduction commercially. At the pres- 
ent time about 2500 jobs of this type 
are done each month. Although the 
major portion of this work is on sand 
producing formations, the application 
of thickened atid as a fracturing me- 
dium is ever increasing. Thickened 


acid is one of the tools in the hydraulic 
fracturing family which may be used 
in formations from zero to 100 per cent 
solubility to successfully increase the 
ultimate primary recovery of oil from 
many reservoirs. eee 





Did you know that one out of 
every 30 American workers is em- 
ployed by the oil industry? 

Did you know that there were 
five times as many job separations 
in 1953 in all manufacturing con- 
cerns as there were in the oil in- 
dustry? 
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The tripping mechanisms in Sealed Type 
“T" BOWEN ROTARY JARS are identi- 
cal with those in the earlier types of 
Bowen Jars that have performed success- 


fully the world over under all types of condi- 
tions for many years. These new Jars differ in 
that they are filled with oil and sealed top and 
bottom against the ingress of well fluid. With 
this arrangement, the moving parts of SEALED 
TYPE “I” BOWEN ROTARY JARS work in a 


bath of oil. 


SEALED TYPE “I” BOWEN ROTARY JARS 
are installed in fishing strings to enable the op- 
erator to strike heavy upward blows against an 
obstinate fish and knock it loose. They are also 
installed as safety devices in strings during test- 
ing, coring, reaming, drilling, side tracking and 
washing-over operations. Their presence insures 
the operator of the ability to knock the string 


loose should it stick. 
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PROTECTS 





SURFACES 






Write for descriptive literature 


\ / \ J MAIN OFF LANT 
HN OULEVARD 
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SEALED TYPE ‘I’ BOWEN ROTARY JARS 














TYPE ‘‘F’’ 
A new safety joint 
for deep well work. 
Collar size O. D. 
Multi-layer friction 
ring prevents galling 
and seizure. Leaves 
box connection up 
when released. 


GUIBERSON 
SAFETY JOINTS 


are painted in different colors for 
identification and release direction. 


RED BLUE | GREEN 





Type A | 22,0007RH | 16,0004RH LH 





Type 8 ee _ LH 





Type F RH _ LH 

















GET 
POSITIVE 
TUBING 

ELEASE 


UNDER ANY WELL CONDITIONS 
with GUIBERSON 


TUBING 
SAFETY 
JOINTS! 
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TYPE ‘‘B’’ 
A safety joint, precision - built 
but low cost, for use in shallow 
wells. Collar size O. D. Multi- 
layer friction ring prevents gall- 
ing and seizure. Leaves pin con- 
nection up when released. 


GUIBERSON 
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TYPE ‘‘A’’ 

A top quality, husky 
joint for deep wells. 
Available in two 
shear point strengths 
—2 pins for 16,000 
pound shear or 3 
pins for ,.22,000 
pound shear. Leaves 
box connection up 
when released. 





In shallow, medium or 
deep wells, Guiberson 
tubing safety joints are 
your best insurance 
against stuck tools, bad 
sanding and other well 
hazards. Guiberson’s 
complete line of tubing 
safety joints give your 
operator a reliable, positive 
point of release. Three 
types of Guiberson safety 
joints...each with right 
or left hand release...each 
with positive “O” ring seal 
...in three price ranges— 
can keep you safe 

instead of sorry! 


Bett Be 
Safe Thawu Sorry! 
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Relationship Between Porosity and Chemical 


Composition of Carbonate Rocks 


Dolomitization may influence porosity. Studies indicate possibility 
of thus predicting porosity through chemical examination of rocks 


GEORGE V. CHILINGAR and RICHARD D. TERRY 


Porosity Through Dolomitazation 


As pointed out by Hohlt,® there is no 
agreement concerning the origin of 
porosity through diagenetic and epi- 
genetic dolomitization. Lauer,® Hennen 
and Metcalf,* Lloyd, 1 and Howard 
and David’ favor the theory of volume 
shrinkage through dolomitization, 
whereas Murray,'* Landes,® and many 
other outstanding geologists oppose it 
mainly because there is lack of field 
evidence. Lindgren,'! who is the pro- 
ponent of volume for volume replace- 
ment, also does not believe in volume 
shrinkage. 


In order to solve this problem the 
authors attempted to show a correla- 
tion between the percentage dolomiti- 
zation and porosity of Lower Miocene, 
Asmari Limestone of Iran which was 
previously reported as lacking such 
relationship.’° The statistical study of 
this limestone showed dependence of 
porosity on the degree of dolomitiza- 
tion (Fig. 1). 

The percentage dolomitization has 
been calculated from the CaCO, and 
MgCO, content of samples which were 
determined by the Versenate method.” 
In addition to plotting individual values 
of 79 samples, the average porosity of 
samples having a range in dolomitiza- 
tion of 0-10, 10-25, 25-50, 50-75, and 
75-90 also have been plotted against 
average degree of dolomitization. There 
is no simple and direct relationship, 
however, between the porosity and de- 
gree of dolomitization which would ex- 
ist in an ideal case when all porosity 
is caused by dolomitization. Theoret- 
ically, the molecular replacement of 
calcite by dolomite results in a shrink- 
age of 12.1 per cent by volume. The 
lack of perfect correlation is probably 
due to the existence of some pores 
prior to dolomitization. 

Hohlt,> who made a comprehensive 
research on the subject, believes that 
there is ample field evidence of volume 
shrinkage in dolomites. Review of the 
literature also shows that many lime- 
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stone oil reservoirs produce largely 
from the dolomitic facies. The absence 
of porosity in primary dolomites also is 
a very strong argument in favor of 
porosity through dolomitization. 


Relationship Between Chemical 
Composition of Carbonate Rocks 
and Porosity 

Aprodova! made a comprehensive 
statistical study of the relationship be- 
tween the porosity and the chemical 
composition of carbonate rocks in 
Molotovsk region of USSR. Her results 
are shown in Fig. 2. 

Fig 2A shows the relationship of in- 
soluble residue and MgO content to 
porosity. In accumulating the data, 
Aprodova tabulated the insoluble resi- 
due and MgO content of limestone 
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samples having a certain range of po- 
rosity (0 to 1 per cent, 1 to 2 per cent, 
etc.). The average data for the insoluble 
residue and MgO content was then 
plotted against average porosity. The 
amount of insoluble residue depends to 
a large extent on porosity, and the con- 
tent of insoluble residue becomes lower 
with rising porosity. The relationship 
between the porosity and MgO content 
also suggests a secondary origin for the 
dolomites of Molotovsk region. 

In Fig 2B, the average values of 
porosity and MgO content have been 
plotted against the insoluble residues. 
For this purpose, Aprodova measured 
the porosity and MgO content of lime- 
stone samples having a certain range in 
the insoluble residue content (0 to 20 
per cent, 20 to 40 per cent, 40 to 60 per 
cent, etc.). This graph shows that 
porosity decreases slightly with in- 
creasing amounts of insoluble residue. 

Fig. 2C shows the dependence of 
porosity and insoluble residue on the 
MgO content. Apparently, porosity in- 
creases with increased dolomitization. 
Lack of perfect correlation suggests 
prior existence of some porosity. 


Solution Porosity 

Solution porosity is more common to 
dolomites, although calcite is many 
times more soluble than dolomite in 
rainwater (Chilingar, 1953). 

The present investigators share the 
opinion of Hohlt (1948) that solution 
porosity is a direct function of the 
orientation of the mineral grains or 
crystals in limestones. Dilute solutions 
of acetic acid have been forced through 
cores of limestones having preferred 
orientation of C-axes and cores of dolo- 
mites having random orientation. It 
was found that porosity develops to a 
greater extent in dolomites. These re- 
sults also lead to the conclusion that 
water probably moves with greater ease 
through the carbonate rocks having a 
diverse orientation of the constituent 
grains. Therefore, the random orienta- 
tion of the constituent grains in most 
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FIG. 2. Relationship between chemical composition and porosity of carbonate rocks 


in Molotovsk region, USSR. 


2A Dependance of insoluble residue and MgO content on porosity. 


a 


Insoluble residue, 2— MgO content. 


2B Dependance of porosity and MgO content on insoluble residue. 


ae 


Porosity, 2— MgO content. 


2C Dependance of porosity and insoluble residue on MgO content. 


a 


Porosity, 2— Insoluble residue. 


Locality: A— Krasnokamsk, B— Nitva, C— Severokamsk, D— Poloasna 
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diagenetic and epigenetic dolomites 
might account for their higher solution 
porosity. The low solution porosity 
of primary dolomites, with the pre- 
ferred orientation of grains, also proves 
this point. Solution of impervious lime- 
stones, instead of increasing the 
porosity, however, only tends to re. 
duce the volume. 


Conclusions 


1. Field evidence suggests that some 
porosity forms through dolomitization, 

2. Solution porosity develops to a 
greater extent in carbonate rocks with 
diverse orientation of the constituent 
grains. 

3. Statistical studies will enable geol- 
ogists and petroleum engineers to pre- 
dict porosity of carbonate rocks. Statis- 
tical studies would also show the re- 
lationship between porosity and dolo- 
mitization for many limestones,. which 
have been reported as lacking such 
relationship. 
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Did you know that based upon 
payrolls, the petroleum industry 
paid 35 per cent more for benefit 
plans (fringe benefits) than industry 
as a whole? 

Did you know that during 1952, 
wage rates in the oil industry were 
29 per cent higher than the aver- 
age of all of the manufacturing 
industries? 
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Warrior Basin — Area of Promise 
















tes ; ' (Fig. 1) Seven of these wildcats were | 
on TENNESSEE completed as shut-in gas or gas-conden- | 
ity ; if sate wells, and one was completed as an | 
re- hiiiae oil well. Of the 8 new-field wildcats \" 
ial ad aa gs aaa drilled April 1, 1954, one will prob- | 
ne- : ably be a new-field recovery. The struc- 
the ture of the area is complex with many | 
Te- WARRIOR \ anticlines some of which are faulted. 

< : A regional structure map of the Missis- 


sippian (Fig. 2) based: on subsurface 
data only does not reveal the complex- | 
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me ity of the structure, but it does show 
on. @.B:RMINGHAM + the direction of regional dip. 
da As most of the new gas fields in the 
vith Warrior Basin (Fig. 3) are located on 
ent be : seismic structures, it is apparent that l 
% s \ structure is an important factor con- . 
20l- . trolling accumulation. This article, 
re- Fi —@ VACKSON however, will deal mainly with the 
itis- $ stratigraphy of the Chester series in 
re- : ( an effort to present certain stratigraphic 
dlo- a § 3 problems of the Basin. A discussion of 
ich ; the entire sedimentary section of the 
uch ‘ : { Warrior Basin along with an explana- I 
; MISSISSIPPI ALABAMA + tion of the structural picture of the | 
een oe Be “9 * Basin as we now know it was given by 
a s a ‘ , Mellen* in his two part article pub- 
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lished last summer. The stratigraphic 





son \ 


*Frederic F. Mellon, ‘‘Geology of the Black 


Warrior Basin,” World Oil, June and July, 
1953, Vols. 1386 and 137. 
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‘an FIG. 1. 
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slum 
641 : ° ° ° : 
= | Stratigraphic Problems in the Warrior Basin 
1929, 
Am. 
}, No. 
rigin Difficulty of formation correlation and recognition of pay 
Is. , ‘ ‘ 
ks ot sands hamper Warrior Basin exploration and development 
ogists 
1936, 
: Am. 
m7} RIZER EVERETT l -———- 
dolo- : L z | L 
seolo- The Warrior Basin of northeast | : . 
reser- Mississippi and northwest Alabama has MARSHALL | = [ reran 
No. experienced moderate wildcat drilling l | 
aa activity since the completion in Febru- Lo 
oleum ary 1952 of the Union No. 1 Sanders 
al as a commercial gas well. Some of the 
586 Stratigraphic problems presented in- 
Am. clude: The lateral gradation of lithol- 
3, No. ogy and permeability of Chester sands, 
reser- difficulties of correlating the Chester 
5 No. section, and difficulties of recognizing 
* * commercial sands. Solutions to the 
in problems will be worked out as decline = 
is data are obtained from the newly dis- bY 
ry covered gas fields and more wildcat iz : 
fit. - wells are drilled in the Basin. r 
ry 
2, From the completion date of Febru- m_. 
re ary 1952 of the Union No. 1 Sanders TT | : [ LOWNDES =~ pickeNS {| — Tyscato 
- (Fig. 6) to April 1954, 51 new-field Bonet Meee oo 
ng Wildcats were drilled in the Warrior aon a a 
= Basin of Mississippi and Alabama. FIG. 2. Regional structure map contoured on top of Mississippian. 
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The next time you see a crew running pipe with Mission Rolling Dog Rotary Slips, watch how fast and 
smooth they work. The reason is that Mission long ago made a basic difference 
(an exclusive difference) in slip tooth design and construction with the Mission Rolling Dog 
Principle that insures a positive, instant grip . . . a smooth instant release. Yes, Mission Rolling 
Dog Rotary Slips fully encircle and support your pipe with a uniform, cushion-grip. 
The bite is firm and strong even for the longest strings, but Mission Rolling Dog Rotary Slips never cut 
or bottleneck pipe. Here’s where Mission slip dogs get their bite. This is a special, automatic furnace in 
which the slip dogs are heat treated to add the proper hardness. After these “hot dogs” 
have been in the furnace the éxact specified time, they are automatically lowered 
into a quenching bath. As a result of this carefully controlled step in the manufacturing process, Mission 
Slip Dog teeth give exceptionally long life and dependable service. The next time you buy rotary 
slips from your supply store, specify Mission. Mission Rolling Dog Rotary Slips are easier to handle, 
easier to service . . . make running and pulling pipe faster and safer. 


Vothing but the finest will ever beorthe uae 








N4III IS Sad N 


an Om :1 0) Gr 10)") & HOUSTON, TEXAS 
Export Office: 30 Rockefeller Plaza, New York 





Warrior Basin — Area of Promise 














ate of The Uni- 
versity of Texas 
with a degree 
in geology, Eve- 
rett joined Car- 
ter in 1937. He 
has worked in 
the states of 
Oklahoma, Kan- 


— 


The Author 
. T o Rizer Everett is Mississippi-Alabama 
| Hi | | district eee for Carter Oil Com- 
BENTON ® LAUDERDALE § 
J L.. accorn ° / ss pany. A gradu- 
7 e 


J 
)~ So 


| MARBHALL [ ; 
——ne . 
o 
TIPPAH j ‘) 
. 
. 
FRANKLIN LAWRENCE 
. 


= | — a 
p a: a 


‘* 
| LAFAYETTE pe : 





| eee + eee oo 
TISHOMINGO 








aan 




















a7 
PONTOTOC } (LEE “ r LL -—e aa sas, Wyoming, 
Beons ger | ® : . . 
a | + fs Illinois, Indiana, 
Ew / MARION 4 WINSTON ; Kentucky, Mis- 
at — sissippi, Alabama, and Louisiana since 
hes ; orig seanatee ‘ joining Carter. Everett was senior geolo- 
CALHOUN a i gist in the central division office at Ok- 
sii. Sax lahoma City, Oklahoma, before his 
Bnew Hope Fre transfer to Jackson, Mississippi in 1952. 














i seid Aberdeen Field , g Lamar WALKER 
srebloc FireidS— * 
“ : ie ™ FAYETTE 


Le \ ee 7 A ? 





problems that will be discussed are not 
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WEBSTER Suan | “| Knee sis fon unique to the Warrior Basin and, as has 
yon y = i been the case in other basins, the solu- 
Pecicisiee | alii sacle H bi wee tions to most of the problems will be 
} : | “ worked out by drilling additional wild- 
= l aod H cat and pool development wells. 
FIG. 3. Index map of northeast Mississippi and northwest Alabama showing oil and gas Correlation of the Chester 
fields and lines of cross-section. ; In the fall of 1952 when the Paleo- 


zoic Study Group of the Mississippi 
Geological Society began its work on 
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EXPERIENCE... 


No Drilling 
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Problem Too 
Tough to 
Handle 


When you need special engineered 








or fabricated drilling structures, an 
experienced team of Lee C. Moore sales 
consultants and engineers is at your service. 
G. A. Hollaway, for instance, with 30 
years of sales consulting work, is available 
to give you valuable and sincere 
assistance with the design of the type 

of efficient and economical drilling 


structures you may require. 


Hollaway is Lee C. Moore Southwest Division 
Manager. His time is devoted to consulting 
with users of drilling equipment in order to 
help them get better and more economical 
drilling structures. 
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the Chester of the Warrior Basin an 
effort was made to correlate the Chester 
with the Standard Illinois section. No 
agreement, however, could be reached 
among the study group members, and 
the matter was dropped. It was gen- 
erally agreed, nevertheless, that no 
sediments of post-Elvira and upper 
Elvira age are present in the most com- 
plete section of the Chester known in 
the Warrior Basin. The correlation 
shown here (Fig. 7) does not represent 
the opinion of even a majority of the 
Paleozoic Study Group, but it does 
show a possible correlation based on 
our present knowledge. It may be al- 
tered in the future when more data are 
available. Absence of limes in the 
Warrior Basin Chester subsurface sec- 
tion makes correlation with the stand- 
ard section very difficult. 

Where the Chester rocks outcrop in 
northwest Alabama there is consider- 
ably more limestone present than in the 
Chester of the subsurface in north- 
east Mississippi. The lateral gradation 
of rocks from limestones at the sur- 
face to sands and shales in the sub- 
surface in less than 80 miles makes it 
extremely difficult to be certain of the 
correlation of the surface Chester beds 
with those of the subsurface. Because 
of these difficulties of correlation the 
Paleozoic Study Group of the Missis- 
sippian Geological Society named the 
Chester sands shown in Fig. 7 by using 
the farm names of the wells in which 
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the sands were first productive or well 
developed. Up to the present time 6 
sand names have been adopted for use 
by the Society. Reproductions of the 
3 cross sections made by the Paleozoic 
Study Group of the Mississippi Geo- 
logical Society are shown in Figs. 4, 
5, and 6. 


Fossil Information 

Even though a number of wells have 
cored a great deal of the Chester sec- 
tion in northeast Mississippi, there is 
at present insufficient fossil informa- 
tion to permit the determination of 
formations or even groups of the 
Chester series. Guide fossils used in 
establishing formation boundaries in 
the region of the Standard Chester sec- 
tion have been rarely observed in cores, 
and the fossil fragments found in the 
cuttings are too badly damaged to per- 
mit positive identification. With the 
drilling of additional wells and with the 
compiling of additional data from 
future cores of Chester formations 
there will undoubtedly be better de- 
lineation of groups and formations 
within the Chester series. Geologists 
of the U. S. G. S: are now making de- 
tailed studies of the fossils found in 
cores of Warrior Basin wells, and it is 
hoped that the results of their work will 
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aid in defining the group and formation 
boundaries within the Chester. 


Formation Gradation 

Part of the difficulty of making pre- 
cise correlations of the subsurface 
Chester section with the standard sec- 
tion and with the Alabama surface sec- 
tion is because of the rapid lateral 
gradation of well developed sandstones 
into shales and limestones. In Fig. 8 
the thick Abernethy sand section of 
the Justiss-Mears No. 1 Clark is com- 
pletely absent in the Union No. | 
Dinsmore which is only eight miles 
from the No. 1 Clark. In Fig. 9 the 
sands of the Mississipipan of the 
Carter No. 1 Abernethy grade into 
limes in the Superior No. 1 Moss- 
McCormack. These gradations make it 
difficult to correlate wells, and they are 
evidence of the absence of sheet sands 
in the Warrior Basin. Although an ab- 
sence of sheet sands may not adversely 
affect the accumulation of oil and gas 
in the Basin it does make the search 
for oil traps more difficult. 


Porosity and Permeability 
In addition to the loss of potential 
oil and gas reservoirs because of lat- 
eral gradations of lithology in the War- 
rior Basin there is a loss of reservoirs 
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hundred milladarcys in another well. As 
many of the Chester sands have been 
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counter the most favorable porosities 
and permeabilities in Chester sands will 
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FIG. 7. Composite Warrior Basin electric log. 
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FIG. 8. 
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not be located on the highest parts of 
the producing structures. 


Reservoir Content 

Up to the present time no com- 
mercial oil production has been found 
in Chester sands of the Warrior Basin. 
Many cores of Chester sands have been 
heavily oil strained, but the only liquid 
hydrocarbons yet produced have been 
as condensate along with the gas. As all 
the presently producing gas fields are 
on closed structures, it is possible that 
oil will be found on the flanks of the 
structures as the fields are developed. 


Commercial Formations 

Chester sands and limes at the out- 
crops in several places in the Warrior 
Basin contain asphalt, and it is un- 
doubtedly because of these oil seeps 
that a number of the wildcat wells were 
drilled in the Basin in the early part of 
the century. Many of the wells in the 
Warrior Basin have asphaltic shows of 
oil in Chester sands, but it was not until 
the Union No. 1 Sanders was com- 
pleted as a commercial gas well that it 
was learned that these sands could pro- 
duce large gas volumes. Following the 
completion of the No. 1 Sanders, op- 
erators began making open hole drill- 
stem tests of all sands with asphaltic 
shows, but none of the tests yielded gas 
volumes equal to the No. 1 Sanders 
calculated open flow of 35,000,000 cu 
ft per day. One well, however, Carter 
No. 1 Baskin Heirs (Fig. 6), was com- 
pleted for a calculated open flow of 
36,000,000 cu ft per day after a frac- 
ture treatment of the sand that had pre- 
viously flowed gas at the rate of 150,- 
000 cu ft per day. 

Subsequent efforts in other wells to 
increase gas production by hydraulic 
stimulation of tight sands indicate that 
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some of the Chester sands with asphal- 


tic shows are too tight to produce oil 


in commercial quantities in spite of 


fracture treatments. Therefore, it will 
be necessary to continue to core and 
drillstem test Chester sands in wild- 
cats in order to obtain additional in- 
formation about the fluid content of 


the reservoirs. Based on this additional | 
information operators will be better | 


able to distinguish between commercial 
and non-commercial shows of oil and 
gas. 


Conclusions 

None of the new gas fields in the 
Warrior Basin have yet produced suffi- 
cient quantities of gas to permit ac- 
curate ultimate recovery predictions 
based on decline curves. As there will 
be a demand for gas in the Warrior 
Basin, high prices will probably be paid 
for the gas; these high prices will tend 
to offset the high drilling costs for 
penetrating hard Paleozoic rocks. Costs 
in drilling will continue to decline as 
operators gain more experience in im- 
proving the rates of penetrating the 
hard, quartzitic sandstones of the 
Pennsylvanian and Mississipipan for- 
mations. The discovery ratio will con- 
tinue to be high in the Basin, but the 
wildcat drilling rate will depend upon 
the factors of ultimate recovery, drill- 
ing costs, and price of gas. 
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Above, arrangement of tubing racks at start of installation of 
Honolulu’s 5-string, dual zone hydraulic pump in West Texas. 

Right, start of installation, supervised by Honolulu Superintendent 
Burt Guerry (man next to sealing nipple). 250 ft of 2-in. tubing is 





hanging in slips and 25 ft. of 1-in. CW pipe has been run inside 
it. The 1-in. runs through the sealing nipple and is tied to cross- 
over shoe (near top of photo). The sealing nipple was then threaded 
in the 2-in. tubing and the crossover shoe was lowered in the well. 
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Unusual Two-Zone Pumping Installation 


Five strings of tubing run to give independent control of 


separate pumps and separate relief of gas from each zone 


On a Chilly day in February of this 
year representatives from most major 
oil companies gathered around a well 
in the Prentice field, West Texas, to 
witness the installation of an unusual 
well tubing arrangement. They saw 
three strings of tubing — two 2-in. and 
one %-in. — being run simultaneously 
into the well bore, and when these were 
landed they saw a string of %4-in. tub- 
ing lowered into each of the 2-in. 
strings. 

This running of five strings of tubing 
in a single well bore went off without 
a hitch and, when all strings were 
landed and buttoned up, the operator 
had a two-zone pumping installation 
with the following characteristics: 

1. The pump for each zone is in- 
dependently operated and con- 
trolled. 

2. There is no commingling of gas 
or oil from the two zones. 

3. There is a separate gas vent for 


*Editor, Pacific Coast. 


J. B. STUMM* 


each zone, even the lower one, 
which means that neither pump 
needs to handle free gas. 

That the installation was success- 
ful is extremely important to the oil in- 
dustry because it marks the first prac- 
tical solution to most pumping prob- 
lems posed by dually completed wells. 

The installation was designed and 
run by Honolulu Oil Corporation. They 
were faced with the problem of devel- 
oping and producing the Prentice field, 
which has two undersaturated lime- 
stone pays, the Glorietta at a depth 
of approximately 6000 ft and the Clear- 
fork at 6700 ft. Under the circumstan- 
ces it was obviously desirable to pro- 
duce both zones through dually com- 
pleted wells if a means could be de- 
vised of pumping each zone indepen- 
dently without communication, as pre- 
scribed by the Oil and Gas Division 
of the Texas Railroad Commission. The 


THE PETROLEUM ENGINEER, September, 1954 





successful solution of the problem in- 
cluded the running of five strings of 
tubing as described above. 


Installation Design 

In considering the problem, Hono- 
lulu Oil Corporation felt that the best 
method of pumping the two-zones 
would be by the conventional hydraulic 
system, in which the bottom hole hy- 
draulic pumping unit is run to bottom 
on small tubing. A major considera- 
tion in this decision was the fact that 
obviously the space at the wellhead 
would be limited to such an extent as 
would prohibit two separate beam 
pumping units. A second important 
consideration in selecting the hy- 
draulic system was the fact that in 
running multiple strings it would be 
highly desirable, if not essential, to 
eliminate any tendency of alternate 
stressing of the strings, which might 
break the clamps required to hold them. 

With this decision made, it was then 
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Special 2-in. x 2-in. clamps held two 2-in. strings together. These 
were spaced just above upset of each joint of the N-80 string. 
Man at right of tubing is F. C. Edwards, Honolulu’s Division 


indicated that two strings of produc- 
tion tubing would be required in the 
well, one for each of the hydraulic 
pumps installed for pumping the two 
zones. Further investigation revealed 
it would be practical to run a third 
small string beside the two 2-in. strings 
and use the small string as a vent for 
producing free gas from the lower 
zone. The decision was made to install 
a single retainer production packer 
just above the top of the lower zone 





Cellar of completed wellhead showing manner of completion. 
Right, in landing, the 2-in. tubing strings were spaced as shown 
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and to have no packer above the upper 
zone. Thus free gas produced from the 
lower zone is produced through the 
packer and conducted to the surface 
through a small tubing string. 

An analysis of the strength charac- 
teristics of the tubing indicated that 
the entire bundle of tubing could be 
carried by a 2-in. string of N-80 tubing. 
Accordingly one string of N-80 tubing 
was installed and the other was J-55 
grade. Both of these were external up- 


Engineer, who is largely responsible for design of the installation. 
Right, making up %4-in. string (which relieves gas from beneath 
the packer) prior to lowering crossover shoe through spider. 


set. The small gas string was %4-in. CW. 

The casing program of the well called 
for 9%-in. OD to approximately 2400 
ft and a 7-in. liner run and set just 
above the lower producing zone. The 
lower zone is, therefore, open hole, 
and the upper zone is_ producing 
through perforations. The retainer pro- 
duction packer is set approximately 
200 ft above the lower producing zone. 

A special fluid crossover shoe was 
fabricated for the installation, and this 





here to provide offset for hydraulic lifts (used to scrape paraffin in 
the annulus between power oil and production tubing strings). 
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Efficient... 
Simple, Positive Operation 


Now you can depend on more 
efficient stage cementing with 
utmost simplicity and positive 
assurance of a successful job. 

The Two-Plug Stage Cementer 
employs the basic principles of 
the Rector Fulbore Cementing 
Method. Four 14%” ports in the 
cementer are opened by a 
weighted trip-ball which seats in 
a baffle and shears the inner 
sleeve pins at approximately 
600 psi. After this is done the 
cement slurry is pumped down 
the casing between two piston- 
like plugs which positively pre- 
vent contamination. Cement 
flows into the annulus behind 
the casing through the four 114” 
ports. These ports are closed by 
a trip attached to the lower end 
of the top plug. 

All internal steel parts of the 
cementer are full opening . 
all internal aluminum parts, as 
well as plugs and trip-ball, are 
drillable. 

Ask your nearest Rector Rep- 
When closed, the ta. resentative for complete infor- 
pered sections (3 and mation of the Two-Plug Stage 
4) provide a steel-to- | Cementer or write for fully illus- 
steel closure. trated and descriptive bulletin. 








View of one of five dual zone hydraulic ig Fa Fag 


pumping installations completed by Hon- ons Se Se 
olulu in the Prentice Field. (> 





shoe provided a mechanical connec- | 
tion for the three strings of tubing, as 
well as a fluid connection for gas and 
oil from beneath the packer for two of 
the strings. 
The tubinghead was also especially 
THON designed for the installation and pro- 
vides for slip suspension of each of the 
two 2-in. tubing strings. The*%4-in. gas 
vent for the lower zone comes through : 
a simple packing gland and is not =a 
suspended by the head. Special 2-in. by 
2-in. tubing clamps were ordered for 
the job, and these were used to hold 
the two 2-in. strings together. A con- 
ventional 2-in. by %4-in. clamp was used 
to hold the 34-in. gas vent string to one 
2-in. string. Weighted Trip Ball 
Because the production of both zones 
‘ea cause paraffin problems common in 
West Texas fields, there is installed on 
each of the 2-in. tubing strings a hy- 
" draulic lift, which is used to scrape 
paraffin in the annulus between the | 
production tubing and the small maca- 
roni tubing on which the bottom-hole 
hydraulic pump is run. As is shown in 
accompanying photographs, the base of 
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these lifts are spaced approximately 
18 in. apart to provide the room re- 
quired for the installation. 


Running of Equipment 

The first tubing run in the well was 
approximately 250 ft of 2-in. which 
serves as a tail pipe below the packer. 
With it suspended in the slips approxi- 
mately 225 ft of 1-in. tubing was run 
inside to serve as a stinger. The 1-in. 
was run through the sealing nipple and 
threaded into the crossover shoe, which 
provided a fluid intake from the 1-in. 
to the intake of one of the 2-in. pumps. 
The 2-in. tail pipe was then threaded 
into the sealing nipple, which in turn 


was threaded to a locator sub, and into 
that was threaded the crossover shoe. 
This arrangement tied the annulus be- 
tween the 1-in. stinger and the 2-in. 
tail pipe to the %4-in. gas vent line 
above the fluid crossover. 

Out of the top of the fluid crossover 
shoe there came the %4-in. gas vent 
line and two 2-in. tubing strings. One 
2-in. string that serves for pumping 
the lower zone contains a seat for the 
hydraulic production unit. The other 
2-in. string has a 6-ft perforated sub 
joint and then a seat for the hydraulic 
production unit. This string serves to 
produce the upper zone through per- 
forations in the 2-in. sub. 











FOR MAXIMUM STRENGTH and SERVICE 
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Prosser-Type 


Swive/ Kove Sockery 


++. first choice ” 
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Completely Heat-Treated for uniform toughness and hard- 
ness inside and out, SPANG Prosser-Type Rope Sockets 
give longer service, greater footage at lower cost. 


The Rope Swivel and the internal Swivel Seat are made 
of a special hard steel, heat-treated for maximum wear- 


Precision machining and inherent, high steel strength, 
combine to provide an exceptionally strong joint for 
long, trouble-free service. 


Special attention is given to finishing the inside bore to 
assure perfect cable set. 


The socket neck is grooved for the use of fishing tools. 


SPANG Prosser-Type ROPE SOCKETS are a product 
of more than 60 years engineering and manufacturing 
experience in the production of high quality tools for the 
drilling industry. 

Complete information on Rope Sockets and other SPANG 
Drilling and Fishing Tools is available in this 
FREE CATALOG. For your Copy, consult 
your nearest SPANG DEALER or write 





Butler, Pennsylvania 





As the strings were run, both 2-ip, 
tubing strings were hydro-tested to 
5000 psi. After being hydro-tested they 
were also drifted. 

For running the 3 strings, a special 
tubing spider was employed. This per- 
mitted the insertion of slips almost 
completely around the N-80 string, and 
yet provided a side door large enough 
to accommodate the other 2-in. and the 
%-in. string. 

Just above each joint of N-80 tub- 
ing there is installed a 2-in. by 2-in. 
clamp attached to the other 2-in. string. 
Approximately half way between the 
2-in. by 2-in. clamps a 2-in. by %4-in. 
clamp is installed to tie the %4-in. string 
to the 2-in. N-80. 

As previously described, the tubing 
strings were landed with a special tub- 
inghead, which provided for slip sus- 
pension of each of the two 2-in. tubing 
strings and with a simple packing gland 
for the 34-in. string. Part of the weight 
of the string was, of course, trans- 
ferred to the retainer production packer 
before the landing slips were set. 

After the 3 strings were landed, the 
warpueny! production units were run, 
each on %-in. tubing within each 2-in. 
tubing string. This operation was rou- 
tine and no problem was encountered. 
After both pumps were landed, hy- 
draulic lifts were installed on each 2-in. 
tubing string as previously described, 
and both zones were put on the pump. 


Performance 

Honolulu’s management is closely 
watching the performance of this two- 
zone pumping installation. In toting 
up relative costs, there is a clear-cut 
savings of $50,000 per well in drilling 
and equipping 1 two-zone well as op- 
posed to drilling and equipping 2 
single zone wells. As can be imagined, 
this savings is enough to assure pay- 
out if the dual zone pumping installa- 
tion is successful. 

To date, there is every indication 
that both pump operation and well 
maintenance of the dual zone installa- 
tion are as simple, practical, and 
economical as they would be in hydrau- 
lically pumping individual single-zone 
wells. These indications are based upon 
observation of 8 dual-zone wells com- 
pleted since February combined with 
an extrapolation of the company’s ex- 
perience with hydraulic pumping in 
more than 200 single-zone wells in 
other West Texas fields. 


Summary 

Honolulu’s dual zone pumping in- 
stallation offers a major savings in de- 
velopment costs and, at the same time, 
it gives promise of providing for the 
operation of two pumps in a single well 
as simply and economically as if the 
pumps were in separate wells. * * * 
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; 1 for Selection of Beam Pumping Equi 
: Manual for Selection of Beam Pumping Equipment 
« 10 
\d | 
he HOWARD L. KELLEY and ROY M. WILLIS 
1e | 
| 
b- | : BELow are continued the steps to 
follow in makin lection of ip- 
n. | FIG. 12. CHART FOR FINDING API GRAVITY AND SPECIFIC GRAVITY = ws Poca omc ie a pa ss o90. 
“ | OF OIL AND WATER MIXTURES. pumping ' 
e 28. Add hydraulic horsepower 
n. | PERCENT WATER IN EMULSION p AY ~ eI 
si 1.20 (26) to friction horsepower (27) to 
ag | : ae obtain estimated polished rod horse- 
‘ ower. 
| Lie 2 P , 
. | on °o 29. Multiply the polished rod 
| oe horsepower (28) by a factor of 1.5 to 
IS- uie 5 : . . 
; | = obtain required brake horsepower. Se- 
e- | 1.15 a a lect an internal combustion engine of 
| Lis p the proper size from the 65 per cent 
“ |  .. API hp curve for multi cylinder en- 
wi | 12 gines and the 75 per cent maximum 
, | at = horsepower curves for single cylinder 
” | 1.10 1.10 oa engines. Select an electric motor of the 
mn | 1.09 © proper size by comparing the brake 
ie | 1.08 > horsepower requirements with the 
“ : 107 S nameplate ratings shown on Fig. 23 
- 06 & which have been reduced 25 per cent 
y- | _ Los © and designated as “‘Usable Brake 
“ | ; 104 2 Horsepower.” The nameplate ratings 
= have been reduced to account for the 
d, 103 O - gy 
1p | wee horsepower capacity, which is lost be- 
| a cause of motor heating caused by cyclic 
| z _ loads 
P | G 1.00 . — 30. With the speed of the selected 
od | 2 % engine in rpm, the unit sheave and gear 
ng ff wu © ratio from the manufacturers’ specifi- 
Me: | ue a cation, determine engine sheave size 
wn | nal < from Fig. 24 which is based on the 
- | ry 0.95 > following formula: (See next page.) 
> = 
+ ? ; 
ed, | oO s FIG. 13. PER CENT OF EACH SI7E ROD IN 
ay- | 3 . TAPERED ROD STRINGS. 
la- a a: oad Oe 
oO 2 Plunger Rod combinations | 
: ww 0.90 sise— . a 
” 5 inches 1 % % % 4 5% 
| 1 17.22 19 68 63.19 20.87 23 18 56 15 
ell | 11/16 17.64 2017 6219 21.33 2394 54 73 
rl 1% 19.07 21.80 59 13 23.56 26 43 50.01 
a- ff 114 21.33 24.39 5428 27 10 30.39 42 51 
nd 1% 24.01 27.44 48.55 31.28 35.08 33 64 
1346 x1%4 25 45 2909 45 46 33.54 37 61 28 85 
au- fil — 2 27.09 3097 4194 36.10 4048 23 42 
| . 24 30 59 34.97 34.44 41.56 46.61 11.83 
oneé 2% 34.50 39.48 26.02 —— —— 
on $38 BG On Be — — - 
2% 38.82 44.38 16.80 —— —— - 
m- ee ee ee 
ith sé Ba ie ae ae 
CX- ese Plunger Rod combinations 
° J size— 
10 inches 1x Rx %x&% 
in — 
1 19.51 90.49 23.32 7668 2811 71 89 
EXAMPLE — 11/16 19.90 8010 2390 76.10 2901 70 99 
. . . ° 9 7 OF 
Given: API gravity of mixture = 30° API I$ 3h.) Th 78 ROL Thy 3h 8S fF Is 
Percent water in mixture = 15 % 14 1, 2583 m4 37 32.54 67.46 42.53 57 47 
Specific gravity of water = 1.036 14x14 26.93 73.07 34.50 65.50 45 60 54 40 
‘ 0.7 2 2 : : ! 38.7: : 9 Oe { 
in- Determine: Specific gravity of emulsion M ps] 2 = > = 4 o 4 . 34 
de- Result: 0.90 2% 35 08 6492 48.79 53 21 64 83 35 17 
2x2 35.95 6405 48.09 5191 66.87 33 13 
me, 0 284 38 98 6102 52.65 4735 74.00 26.00 
the 334 58.25 4175 81.69 18 31 —— 
434 ss neg — — — 
vell - 
h Rod cross sectional areas 
the 0.70 Rod sise.......... 14” 1" KR gee 
+ * Cross sectional area 0.9940 0.7854 0.6013 0.4417 0.3068 
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(unit sheave) (pumping speed-spm) (gear ratio)* 


Engine sheave = 








*When the material used in this paper is 
used to check equipment already installed on 
operating wells to determine if they are of the 
proper size and operating under the correct 
conditions, it will be found that many of the 
steps listed in the above instructions can be 
omitted due to the knowledge that will exist 
of some of the conditions that would otherwise 
need to be calculated or assumed. 





APPENDIX 





Variables, Parameters, and 
Concepts 

Selection curves in this manual do 
not differentiate in the type of well be- 
ing produced and have been developed 
on the basis of total fluid desired from 
a given pump setting depth. It is be- 
lieved that fleld engineers, based on 
their experience in a particular area, 
can select equipment by using these 
curves and then adjust the size of the 
equipment up or down in accordance 
with known specific conditions. 

To acquaint personnel using this 
manual with the variables, parameters, 
limitations, and general concepts used 
in the development of the selection 
curves, they are discussed below to- 
gether with a brief explanation of the 
calculation and selection methods. This 
discussion will follow the sequence 
used on data sheet No. 2 which is 
used to tabulate the individual calcu- 
lations. 


Operating Cycle 

Pumping Speed. The maximum 
practical limit for pumping speed is 
that speed at which the rods fail to fall 
freely on the downstroke. As indicated 
in Fig. 10, this usually occurs at ap- 
proximately 70 per cent of the maxi- 
mum free fall limit. At higher speeds 
the polished rod clamp could be ex- 
pected to leave the hanger bar on the 
downstroke. In those instances where 
high pumping speeds are required and 
the sucker rod loads are not critical 
the limits outlined by Fig. 10 are 
acceptable. 

For the purpose of this manual, how- 
ever, Fig. 11 (pumping speed selection 
chart) was derived for the selection of 
a maximum pumping speed. This chart 
was based on dynamometer data on 81 
individual wells in 8 districts. In con- 
junction with this chart the maximum 
pumping speed has been defiined as 
being that speed at which the maxi- 
mum rod load due to overtravel will 
not exceed the maximum rod load re- 
quired to lift the well. Adoption of this 
speed as a: maximum may be somewhat 
conservative but it does insure that un- 
necessary high rod loads will not be 
encountered because of overtravel. 

Considerable data have been pre- 
sented in the past regarding synchron- 
ous speeds which are in phase with the 


(engine speed-rpm) 





harmonic vibration of the natural fre- 
quency of the sucker rod string as in- 
dicated by the formula— 
Natural frequency of rod string = 
237,000 
L 


Where L = Length of rod string 

in feet. 

Pumping speeds to be in phase with 
these frequencies would be equal to the 
frequency for the first order, one-half 
the frequency for second order, one- 
third the frequency for third order, etc. 

Some operators have been of the 
opinion that synchronous speeds 
should be avoided for good sucker rod 
life. Actually many pumping wells have 
operated at synchronous speeds over 
long periods of time without any detri- 
mental effect or abnormal rod break- 
age. Limitations due to synchronous 
speeds have not been considered in this 
manual since operating data have 
failed to give any correlation between 
operation at calculated ‘synchronous 


speeds and actual rod breakage or 
dynamometer test results. 

Polished Rod Stroke Length. As a 
general rule, the operating cycle (Both 
strokes per minute and length of 
stroke) changes as the pump setting 
depth changes. Fig. 1 shows that for a 
given amount of fluid that as the lift 
depth increases, the size pumping unit 
required also increases. With an in- 
crease in the size of the pumping unit, 
a longer stroke automatically becomes 
available. For a given unit when an 
option in stroke length is available, it 
is desirable to use the longest stroke 
available. This tends to reduce the rod 
loads while at the same time gives 
higher pump displacements. Because 
several of the pumping unit manufac- 
turers make units with a choice of 
maximum stroke length in several of 
the API sizes, selection curves have 
been prepared for the 114, 160, 228, 
and 320 API size units showing two 
different stroke lengths. 


Subsurface Pumps 
General. In the construction of the 
displacement curves for the individual 








FIG. 14. TABLE FOR CALCULATING WELL LOADS. 
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FIG. ‘15. MILLS ACCELERATION 





FACTOR. 
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Mills acceleration factor = 1 








RRINGBONE GEAR 
SPEED REDUCERS 
AND INCREASERS 
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PIPELINE PUMP SALT WATER DISPOSAL ALSO SPIRAL BEVEL REDUCERS 
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LUFKIN, TEXAS 


Branch sales and service Houston, Dallas, New York, Tulsa, Los Angeles, Seminole, Oklahoma City, 
Corpus Christi, Odessa, Kilgore, Wichita Falls, Casper, Wyoming; Great Bend, Kansas. 
Lufkin Equipment in CANADA is handled by 


THE LUFKIN MACHINE CO., LTD. 14321 108th Avenue, Edmonton, Alberta, Canada. 
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pumping units, all pumps were as- 
sumed to have a volumetric efficiency 
of 100 per cent and the next smaller 
' size pump was selected when it could 


lift as much or more fluid with lower 
resultant load than the larger size 
pump. 

Pump Efficiency. Pump efficiencies 

































FIG. 16. PEAK TORQUE FACTORS. 
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PLUNGER SIZE 
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vary considerably because of well con- 
ditions, type of fluid being produced, 
depth of lift, gas interference, pump 
type, etc. The following tabulation con- 
tains some general pump efficiency 
ranges which may be used as a guide 
where operating experience is not 
available. 


Efficiency 

percent Well condition 

25-50 1. Small volume wells which 
occasionally pump off. 


2. Wells which have a gassy 
or foamy fluid condition. 


50-70 1. Deeper wells with a rather . 


low fluid level. 


2. Gassy wells with a fair to 
to good in hole separation 
of formation gas. 


70-80 1. Normal pumping range for 


a good installation. 

. Indicates good separation 
if there is any gas and am- 
ple pump submergence. 


nN 


80-100 


— 


. No gas interference. 
Indicates a high fluid level 
well with the pump set 
rather high in the well. 


nN 


Mechanical Aspects. Basic elements 
of a subsurface pump are the barrel, 
plunger, traveling valve, standing 
valve, and hold-down: Various type 
pumps can be divided into two general 
classifications—tubing type (T) and 
rod type (R). In tubing pumps, the 
barrel is a component part of the tub- 
ing string—the plunger being run on 
the rod string. Thus the tubing must 
be pulled to service the entire pump. 

Rod type pumps are attached to the 
sucker rods and when repairing the 
rod type pump the complete pump can 
be removed from the well on the 
sucker rods. 

Pumps can be further classified with 
regard to barrel type. The two general 
classes of barrels are the full barrel 
(W) and the liner barrel (L). The full 
barrel is a one-piece barrel connected 
directly to the tubing or sucker rods 
by means of collars. The liner barrel 
consists of a series of liners suspended 
in a jacket by collars at both ends 
which are connected to the tubing or 
sucker rods. 

From the above, it becomes evident 
that there is a maximum size pump 





LARGEST PERMISSIBLE PUMPS FOR API 


TUBING. 
Tubing size 
Pump type 2in. 2M%in. 3 in. 
Tubing full barrel (TW).. 1% 2% 2% 
Tubing liner barrel (TL). . 1% 24% 234 
Rod full barrel (RW).... .. 1% 2 244 
Rod liner barrel (RL)............ 1% 1% 24% 































Approximate 
position of 
pin in 
set position 


Travel of pin 


totripand ——~ 


lower tool 


Pin here when 
rods are picked 
up to set. 
Tool is 
then lowered 
to set position 


Manufactured under license from Knowlton Oil Tool Co. 
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Another Fluid Packed 
Pump Company Exclusive... 
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Write for descriptive literature 


FLUID PACKED PUMP COMPANY 


MAIN OFFICE AND PLANT, LOS NIETOS, CALIFORNIA 
Distributed by The National Supply Co., Pittsburgh, Pa. 

Export: The National Supply Co., Inc., Export Division, 600 Fifth Ave., New York 
Co-Distributors: Berry Supply Store, Beacon Supply Co., Industrial Supply Co. 
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ROD SIZE OR SIZES AND PERCENTAGES 
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EXAMPLE — 
Given: 2 In. rbd 

2 in. rop 
Plunger 


Length 
fluid 


Actual 


setting d 
Determine : 
. Result: 24 in. 
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FIG. 17. SUCKER ROD 
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STRETCH — SINGLE AND TWO WAY STRINGS. 
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FRACTURIZING 


Western brings you the most highly 
developed fracturing fluids available 

. . each containing internal breaking 
agents — that built-in “ounce of pre- 
vention” that makes Western Fracturiz- 
ing sure... and safe. 






ACIDIZING 


Western’s complete line of inhibited acids 
meet every geologic condition. Result- 
getting acid treatments controlled for 


Behind every Western service are hands 
... hands at constant research — hands at 
delicate instruments . . . hands made sure 


by knowledge and experience directing 
every detail of Western Engineered serv- 
ices . . . to make your pay ... PAY 
OUT FASTER. 


0} Engineered Well Services 
GENERAL OFFICES: Midland, Texas 


TEXAS: Ballinger, Borger, Levelland, Odessa, Sea- 
graves, Snyder; KANSAS: Ulysses; NEW MEXICO: 
Hobbs; OKLAHOMA: Healdton, Cushing. 





Capable Western Hands 


Make Your Pay-Pay Out Bias 









= 


each individual well through advance LOGGING 
engineering and experienced application 

of mechanical packers and/or chemical Western GAMMATRON — famous for 
blocking agents. reliability. Simultaneous or separate 


Gamma Ray and Neutron curves . . 
new Radioactive Tracer Surveys. Depth 
measurements constantly calibrated on 
Western’s own test well. 





THE WESTERN COMPANY 
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PERFORATING 


Complete range of jet and bullet perforating 
gun sizes and other wire line services. Al! 
Western guns engineered for maximum pene- 
tration . . . maximum safety. Western per- 
forating service has made “results” the rule. 
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FIG. 18. THREE AND FOUR WAY ROD COMBINATION CONVERSION SCALE. 
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EXAMPLE — 
Given : 7, 
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5, 


Determine : 


95% 
5S % 


Equivalent factors 
5/4 rod = 


Result : 34" rod 
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NOTE: WHEN USING 3 WAY 
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ZERO PERCENT. 
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Determine : Tubing stretch 





Plunger] size = | 
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5.8 jin. 


EXAMPLE — 

Given: Tubing |size = 
fluid 
depth 

Result : 
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FIG. 19. TUBING STRETCH. 
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DON'T TELL Jc  aaamaumaanene 

5 After many years of research, PGAC . .. and 
miaa@ ALL ALIKE! PGAC alone... perfected Neutron-Neutron Simyl. 
. P taneous Radiation Logging and started regular 
field service early in 1950. That was almost foyr 
years — plus successful experience on many thou. 
sands of wells—before any other simultaneous 
logging method was introduced throughout the 
oil fields as a “new development.” But there isa 
much more important factor to remember if a 

Neutron log is to truly “point the way”... 


‘ 


PGAC, and only PGAC, can use the pure Neutron. 
Neutron method. This method has consistently 
proved superior because it absolutely eliminates 
the recording of ~foreign” or unwanted Gamma 
rays which are ever-present and a risk-of-error 
factor in any Neutron-Gamma method of logging, 


. 


Write PGAC, P. O. Box 1435, Houston, Texas, and 
ask for your copies of publications proving WHY 
all so-called “Neutron” logging methods are NOT 
alike. They are free, and without obligation of 


any kind! 
All so-called te 
¢ iy) 
Neutron Logs | 
Are Mot Alike . ico ue a 


There’s a radical difference 
between 
any Neutron-Gamma Method 
and the exclusive 
PGAC Neutron- Neutron Method 
of logging your well. 
Consequently, interpretations also 
are often radically different! 
PGAC-545 + 


DDD) PERFORATING GUNS ATLAS CORPORATIO! 


Houston, Texas Tclephone: LYnchburg 4161 
General Offices: 3915 Tharp St. — Soles Office: Melrose Bldg. — Main Plant: 7730 Scott St. 


31 PGAC OFFICES ALWAYS READY TO SERVE YOU...CALL THESE TELEPHONE NUMBERS FOR PROMPT SERVICE 
TEXAS: Houston, LYnchburg 4161 — Corpus Christi, 3-1324 — Dallas, RAndolph 2943 — Longview, Plaza 9-4486 — Alice, 4-3424 — Graham, 1728 — Abilene, 
2-4172 — Gainesville, 2517 — Odessa, 6-6429 — Beaumont, 2-4263 — Victoria, Hillcrest 5-1972 — Wichita Falls, 2-7151. 





; LOUISIANA: Shreveport, 3-1648 — Lake Charles, 4724 — Lafayette, 4-2396. KANSAS: Great Bend, 4306 or 4307 — Liberal, 4822. 
OKLAHOMA: Oklahoma City, CEntral 2-5342 — Pauls Valley, 1577 — Seminole, 2938 — Healdton, 77 — Ardmore, 857. NEW MEXICO: Hobbs, 3-2015 





. CANADA-Perforating Guns of Canada, Ltd.; Edmonton, Alberta 
AFFILIATE COMPANIES: GERMANY-—Atlas Deutsch-Amerikanische Olfelddienst G. m. b. H.; Kiel 
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that can be installed in a given tubing 
size. The following chart lists the maxi- 
mum pump size and type pump that 
can be installed in the various tubing 
sizes. Use of an on and off tool permits 
the installation of larger pumps in a 
given tubing size than the chart indi- 
cates but such installations are made 
only in special instances. 

Pump Plunger Constants. The con- 
stant for any pump is merely a factor 
which when multiplied by the stroke 
length in inches times the strokes per 
minute will give the pump displace- 
ment in barrels per day. The pump con- 
stant for any given pump is equal to 


1440 . 
s702 Ae where 1440 is equal the 


number of minutes in 24 hours, 9702 
is the cubic inches in a standard 42-gal 
barrel and Ap is the area of the pump 
plunger. 


Fluid Level 

For the purpose of the selection 
curves, the operating fluid level was as- 
sumed to be at the pump since maxi- 
mum loads occur at pump off condi- 
tions. Certainly some pump submer- 
gence is necessary for satisfactory 
pump operation and efficiency. In gen- 
eral some 500 ft is desired. In those 
cases where the well productivity is 
sufficiently defined that the operating 
fluid level is known then the pump sub- 
mergence should be considered in the 
calculations. Use of the selection 
curves in this case will give conserva- 
tive production figures and slightly 
higher than actual polish rod loads, but 
would indicate the proper range of 
equipment selection. Individual well 
calculations would then dictate the 
specific installation components to be 
selected. 


Fluid Specific Gravity 

The produced fluid was assumed to 
have a specific gravity of 1.0 in all of 
the calculations made in the compila- 
tion of the selection curves. The spe- 
cific gravity of 1.0 normally gives satis- 
factory accuracy for wells in water 
drive reservoirs. For high gravity 
crudes where little or no water is pro- 
duced, it is normally desirable to use 
the actual specific gravity of the well 
fluids. The specific gravity of the vari- 
ous API gravity crudes and for water- 
oil mixtures may be determined from 
Fig. 12. 


Sucker Rods 

Tapered rod strings are used to re- 
duce the weight and to distribute the 
loading to better advantage on long 
strings of rods. The per cent of each 
size rod in tapered rod strings, shown 
in Fig. 13 have been determined for 
the various size pumps. Percentages 
have been calculated to provide equal 
stress in top of each rod section. 
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For purpose of this manual and in 
the selection curves, application of 
sucker rods has been limited both by 
load and tubing size. The type rod has 
not been specified except on the selec- 
tion curve for the API 640 unit where 
it was evident that high tensile rod 
would be required to permit loading of 
this unit. In most instances, the type of 
sucker rod is a special problem for 
each area and is dictated by the load 
requirement, the corrosive nature of 
the well fluids, etc. In general we have 
found that with average operating con- 
ditions, sucker rods can be safely 
loaded to about 27,000 psi (high tensile 
rods can be loaded to some 36,000 
psi or more). In our selection curves 
we have attempted to maintain the rod 
stress as low as practical. 

In addition to the limits placed on 
rod loads, application of sucker rods 
has been limited as to the minimum size 
rod to be used in a given size tubing. 
Experience has shown that if small 
rods are used in large tubing with 
medium to fast pumping speeds, the 
small size rods have insufficient rigid- 
ity and excessive fatigue failure re- 
sults. Minimum recommended rod size 
to be used in given size tubing are 
shown below: 


Inches 


* Tubing size 2 2% 3 
Minimum rod size % % vs 


In conformance with this limitation, 
tapered tubing strings may be used if 
desired. 


Acceleration Factors 

Several authors have proposed for- 
mulas for the determination of an ac- 
celeration factor to be used in theoreti- 
cal sucker rod calculations. The for- 
mula proposed by Mills has been 
adopted for use in this manual as it 
appears to give results more in keep- 
ing with measured loads. 


Counterbalance Requirement 

Maximum counterbalance require- 
ment is considered to be equal to the 
static weight of the rod plus one-half 
the weight of the fluid. 

In the selection of beam pumping 
units, it is important that the unit be 
selected with sufficient counterweight 
to permit counterbalancing of the 
maximum load conditions to be en- 








countered. It makes no difference 
whether this counterbalance require- 
ment is met by the use of standard 
counterweights alone or whether aux- 
iliary weights are used so long as the 
unit is not operated at overload condi- 
tions. Where maximum ultimate loads 
are not well defined, however, it is de- 
sirable to provide the calculated coun- 
terbalance requirement with standard 
weights alone. Then, if higher than ex- 
pected loads are encountered, the use 
of auxiliary weight may be used. In 
the past in a number of installations the 
operating capacity of an installation 
has been limited because of insufficient 
available counterbalance. 


Peak Torque 

Peak torque is the basic factor that 
determines size of the pumping unit 
required. Of the several limiting fac- 
tors, no other factor so initially con- 
trols the capacity of a beam unit to do 
work. Actually the torque imposed on 
the gear reducer of a pumping unit is 
the algebraic sum of the well load ° 
torque and the counterbalance torque. 
Therefore it is important in operation 
that careful attention be directed to- 
ward keeping the unit in proper coun- 
terbalance at all times. 

In theory and under ideal conditions 
it should be possible to counterbalance 
the static weight of the rods plus one- 
half the weight of the fluid. Therefore, 
peak torque could be determined by 
multiplying the accelerated upstroke 
load less the counterbalance load (wt 
rod % wt fluid) times one-half the 
polish rod stroke length. In our experi- 
ence, however, it has been determined 
by dynamometer tests that for the most 
part or actual peak torque require- 
ments were somewhat higher than 
would be indicated by the above calcu- 
lation method. We have, therefore, es- 
tablished by means of correlating dyna- 
mometer data a set of peak torque fac- 
tors which are related upon plunger 
diameter. These peak torque factors 
are shown on Fig. 16. 


Brake Horsepower 

In order to obtain better accuracy 
and consistency of selection, we have 
reviewed the various methods used by 
industry and have devised a new meth- 
od for calculating brake horsepower 
which should give much more con- 
sistent results. 


Our method for calculating brake horsepower is as follows: 
Brake horsepower = (hydraulic horsepower ++ friction horsepower) (1.5) in which 


Hydraulic horsepower = 


(FI. lift-ft) (net plunger stroke prod. — bpd) (sp. gravity) 





136,000 


Friction horsepower = 


(pumping speed — spm) (pol rod stroke length — in.) (rod wt — Ib) 





1,600,000 
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FIG. 20. OVERTRAVEL OF PLUNGER. 
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EXAMPLE — | re} 


Given : Pumping speed = 18 SPM 

Pump depth = 6000 ft. 
Determine: Overtravel factor 
Result : 1.225 

















ECONOMICS OF MORE EFFICIENT SHOT HOLE DRILLING—--NO. 


COST REDUCTION CREATES NEW BUSINESS 
NEW BUSINESS CREATES NEW WEALTH 


B...i economics proves that business vol- 
ume increases as unit costs decrease. This in- 
creased production potential applies to seismic 
exploration. 


Although the basic costs of keeping geophysical 
crews in the field have risen in recent years, 
increased crew efficiency—with more modern 
tools and methods—reduces man-hours and op- 
erating costs per unit of work, reducing cost 
per profile and stretching the productivity of 
each seismic dollar. 
Faster, more efficient drilling with Hawthorne 
“Blue Demon” Bits has, in many cases, pro- 
vided the equivalent in shot hole production 
of an extra drill . . . reducing unit costs as much 
as 50%. This increased party capacity provides 
for further surveys in the budget investment 
. . increased contract business for the seismic 
operator. 











Before using HAWTHORNE BITS... 


WESTEX EXPLORATIONS, INC. 
West Texas Division 
INVOICE: April, 1954 


Recording Costs 
Cost of Drills (3) 
Other Costs, including bits 


Month Total...... : 
Number of Profiles — 160 
Cost per Profile 








While using HAWTHORNE BITS... 


WESTEX EXPLORATIONS, INC. 
West Texas Division 
INVOICE: May, 1954 


Recording Costs $ 9,800.00 Drilling conditions will vary, but you can count 
Cost of Drills (3) 6,000.00 on decreased costs per profile .. . increased 
Other Costs, including bits 6,233.50 party potential ...in increasing crew efficiency 
— with “Blue Demon” Bits. 
Month Total....................$22,033.50 
Number of Profiles — 200 


Come per Pratie...............:.56650.50 $110.16 





—__ 
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FIG. 21. HYDRAULIC HORSEPOWER. 


EXAMPLE — 


-- GIVEN: TOTAL MAX. FUTURE PRODUCTION = 254 BPD 

AES: mamas SPECIFIC GRAVITY = 0.90 

cae asked FLUID LIFT = 5500 FT. 
| DETERMINE ! THEORETICAL HYDRAULIC HORSEPOWER 


RESULT: 9.4 HORSEPOWER 
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A DUAL VALVE—TWO VALVES IN ONE! 
FOR DUAL COMPLETION WITH TWO FULL SIZE TUBING STRINGS 


ADV ANTAGES—SAVINGS—BENEFITS 


For the Price of a String of Tubing, Packers, and this Well Head, 
You can produce from Two (or Three) Formations, Saving the Cost 
of Drilling a Second Well 


THIS DUAL COMPLETION WILL SAVE YOU UP TO $175,000.00 OR MORE 


Now You Can Complete New Wells, or Re-Complete Old Wells 
In 7” Casing, Two Strings of 2” Tubing, or 
In 5%” Casing, Two Strings of 142” Tubing. 


® Saves drilling the second well. © Two separate tubing strings 

® Dual production without using hung independently. 
casing annulus. © A safe and practical dual or 
Complete vertical access to triple completion method. 
both tubing strings for all wire © All the pressured areas are 
line operations. enclosed in ring joint flanges. 
Permits cutting paraffin, run- © Casing can be loaded with oil 
ning pressure and tempera- or mud to prevent corrosion or 
ture bombs, storm chokes, etc. deterioration. 


The Two Tubing Bores Plus the Casing Annulus can be Used as 
Separate and Individual Passageways for Many Combinations of 
Flowing—Pumping and/or Gas Lifting 





All patentable features are the exclusive property of McEvoy 
Company. Applications for license may be made to the Company 
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COMPA! — 


Texas and Milby St. © P.O. Box 3127 © Houston 1, Texas 
EXPORT—E. F. Gahan, Inc., Room 1223, 500 Fifth Avenue, New York 36, N. Y. 
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Your winning pair for 
LOW COST FLUID INJECTION 
and HYDRAULIC PUMPING 


eS 
AX GAS and OIL ENGINE 
PRESSURE PUMPS 


This AJAX prize package is easy to buy, easy to install, and 
runs by itself to save money for you the year around. It will 
pay you from the start to get the facts on Ajax Pump and 
Gas Engine economy .. . ask your Supply Man today about 
these dependable performers that use petroleum products 
while they build petroleum profits! 





AJAX IRON WORKS 


Builders of GAS AND OIL ENGINES, PRESSURE PUMPS, 
STEAM DRILLING ENGINES, INDUSTRIAL STEAM ENGINES 
CORRY, PENNSYLVANIA 


Oil Field Distributors: THE NATIONAL SUPPLY CO., PITTSBURGH, PA. 
R. B. MOORE SUPPLY CO., BOLIVAR, N.Y. - BETHLEHEM SUPPLY CO., TULSA, OKLAHOMA 
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FIG. 22. FRICTION HORSEPOWER. 
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EXAMPLE — 
GIVEN: 20 S.P.M. 
64" STROKE 
7400* ROD WT. 
DETERMINE : FRICTION HORSEPOWER 
* _| RESULT: 6 HORSEPOWER 
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The factor of 1.5 provides for sur- 
face efficiency of the unit, counterbal- 
ance and prime mover drive. 

Engines capable of delivering this 
calculated brake horsepower should 
then be selected from the 65 per cent 
API hp curve for multi cylinder en- 
gines and the 75 per cent maximum 
hp curves for single cylinder engines. 
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For the selection of electric motor 
the calculated brake horsepower 
should then be divided by a factor of 
0.75 to obtain nameplate horsepower 
rating. The motor nameplate ratings 
are reduced to account for horsepower 
capacity which is lost because of mo- 
tor heating resulting from cyclic load- 
ing imposed by rod pumping. 





BASIC FORMULAE 





1. Mills acceleration factor 
LN2 
e= 1+ 79500 


a= Mills accelerating factor 
L = Polished rod stroke length 
in inches 
N = Pumping speed in spm 
2. Specific gravity of oil and water 
mixtures 
SG = %H,O(SG H,O) + % Oil 
(SG Oil) 
SG = Specific gravity 
3. Rod and tubing stretch 





144 W,A,L,L, 
BA, 

e = Elongation in inches 
W; = Wt fluid in Ib/cu in. 
A, = Area of plunger in sq in. 
A, = Area of rod in sq in. 

E = Modulus of elasticity in psi 
L, = Fluid depth in ft 
L, = Length of rod string in ft 


4. Gund of plunger 


0.0193 (LN)? 
1,000 





OF =1+ 


OF = Overtravel factor 
L = Length of rod string in 
thousands of ft 
N = Pumping speed in spm 


5. Hydraulic horsepower 


(P) (Ws) (FL) 
33,000 < 24 « 60 


HHP = Hydraulic horsepower 
P = Calculated net plunger 
stroke production in bpd 
W, = Wt per barrel of fluid in Ib 
FL = Fluid lift in ft 


6. Friction horsepower 


(SPM) (L) (W,) 
1,600,000 


FHP = Friction horsepower 
SPM = Pumping speed 
L = Polished rod stroke length 
in inches 
W, = Rod string weight in Ib 
7. Brake horsepower 
BHP = (HHP + FHP) 1.5 
BHP = Brake horsepower 
HHP = Hydraulic horsepower 
FHP = Friction horsepower 
1.5 = Surface efficiency factor 
8. Sheave size 





HHP = 


FHP = 





5 = S. x RPM 
""" SPM * RG 
S, = Unit sheave size in in. 
S, = Engine sheave size in in. 


RPM = Engine speed 
SPM = Pumping speed 
RG = Gear ratio 
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FIG. 23. ELECTRIC MOTOR SELECTION FOR 
CYCLIC LOAD APPLICATION 





Usable brake horsepower for 


Nameplate horsepower rod pumping application 
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Reduced brake horsepower = Nameplate horsepower X 0.75 

Note: Nameplate horsepower has been reduced 25 per cent 
to account for the horsepower capacity which is lost 
because of motor heating resulting from cyclic load- 
ing imposed by rod pumping. 








Pumping Wells. Presented at ASME Meeting 
— Houston, Texas, October 8, 1947. 

Chas C. Rodd, Determination of Oil Well 
Capacities from Liquid Level Data. The Petro- 
leum Engineer — Reference Annual 1943. 

Houston Hoffman, Influence of Submergence 
and Fluid Level on Pumping Wells. The Oil 
Weekly — January 22, 1940. 

M. L. Mayfield, Effect of Reducing Pump 
Submergence. The Oil Weekly — December 
18, 1939. 

H. H. Kaveler, Efficient Rate of Production. 
The Petroleum Engineer — Reference Annual 
— 1943. 

W. A. Sawdon, Fluid Level as a Guide to 
Pumping Efficiency. The Petroleum Engineer 
— January, 1938. 

W. H. Stueve, Electric Power for the Oil 
Industry. The Oil Weekly — July 15, 1946. 

W. C. Lane, Squirrel Cage Motors for Oil 
Field Pumping. The Petroleum Engineer — 
September, 1934. 

J. H. Field, Pumping Wells with Electric 
Power. Oil and Gas Journal — June 15, 1946. 

K. N. Mills, High Slip Motors Used for Oil 
Well Pumping. The Petroleum Engineer — 
November, 1944. 

Flexible Expansion as Pumping Well -Needs 

H. Lee Flood, Electric Power Provides for 
Increase. The Petroleum Engineer —January, 
1941. 

J. E. Moody, Electric Power for Oil Well 
Pumping in East Texas. The Petroleum Engi- 
neer — July, 1940. 

G. R. Prout, Progress in Application of, Elec- 
tric Motors for Oil Well Pumping. The Petro- 
leum Engineer — Midyear — 1938. 

W. C. Lane, The High-Slip Cage Type Motor 
for Pumping. The Oil Weekly — August 8, 1953. 

W. C. Bloomguist and J. N. Poore, Power 
Distribution Systems for Oil Field Pumping. 
The Oil Weekly — December 23, 1948, January 
18, 1947. 

2. R. Ashley, Reduction of Power Cost by 
Load Distribution. The Petroleum Engineer — 
July, 1943. . 

W. C. Lane, Time Switches Factor in Reduc- 
ing Lifting Costs. The Oil Weekly — May 165, 
1939. 

A.P.I. Standard No. 11-A Specifications for 
Oil Field Pumps issued by A.P.I. Division of 
Production. Dallas, Texas. 

S. B. Sargent, Subsurface Pump Perform- 
ance. Oil and Gas Journal — July 11, 1940. 

. B. Sargent, Capacity Pumping of Oil 
Wells. The Oil Weekly — April 5, 1987. 

H. F. Boardmore, Well Condition Analysis 
Aids Pumping Equipment Selection. The Oil 
“ — April 3, 1939. 

7. = Campbell, Analysis of Sucker Rod 
Downtime Caused at Oklahoma City. The Oil 
Weekly — August 9, 1937. 

G. M. Stearns, Factors Affecting the Volu- 
metric Efficiency of Sucker Rod Pumps. Oil and 
Gas Journal — June 11, 1942. 

C. A. Connally, C. R. Sandberg, and N. Stein, 
Volumetric Efficiency of Sucker Rod Pumps 
When Pumping Gas-Oil Mixtures. Petroleum 
Transactions, AIME, Vol. 193 — 1953. 

K. N. Mills, Using Dynamometer to Calculate 
Pumping Unit Peak Torque Loads. The Petro- 
leum Engineer — October, 1953. 

Leo W. Fagg, Dynamometer Charts and Well 
Weighing. Petroleum Transactions, AIME, Vol. 
189 — 1950. 

Marshall C. Turner, Design of Oil Well 
Pumps. The Petroleum Engineer — August, 
1951. 

Ralph R. Renouf, Sucker Rod Pumps — 
Mechanical Aspects. Presented at Petroleum 
Mechanical Engineering Conference, Kansas 
City, Missouri, September 22-24, 1952. 

Sucker Rod Handbook 336. Published by 
Bethlehem Steel Company. * * 





THE PETROLEUM ENGINEER, September, 1954 


This is the third and concluding part 
of a series in three parts on Manual for 
Selection of Beam Pumping Equipment. 
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EXAMPLE — 


Given : Engine speed = 1000 rpm 
Gear ratio = 28.45 
Pumping speed = 18 SPM 
Unit sheave dia. = 24¥%, in. 

Determine: Engine sheave diameter 

Result : 12.6 in. 
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PROGRAM TIMER DOOR permits quick and 
easy access for adjusting timer. Padlocking 
of timer door will lock complete starter. 





ALL FREQUENT OPERATING FUNCTIONS, includ- 
ing resetting of relays, can be performed 
without entering starter part of enclosure. 


NEW G-E OIL-WELL PUMPING STARTER 


Features exclusive gasketed enclosure and ventilated overload relay compartment 


The all new G-E oil-well pumping starter 
includes those features you, in the oil 
industry, asked for. Specifications for this 
new starter were written by oil field 
personnel and a sample starter was taken 
to oil industry engineers for checking. 


EXCLUSIVE IN THE G-E OIL-WELL PUMP- 
ING STARTER isthe gasketed enclosure and 
ventilated overload relay compartment. 
This separate compartment helps prevent 
bi-metallic overload relays from tripping 
prematurely due to heat from the sun. 


Compartment space is adequate for install- 
ing a third relay in the field if required. 


BUILT FOR ALL WEATHER CONDITIONS, 
the new G-E oil-well pumping starter hasa 
baked-on enamel finish over a phosphate- 
treated base. The enclosure of the new, 
lighter, more streamlined starter is gas- 
keted with heat-resistant neoprene to 
prevent the entrance of dust and moisture. 


OTHER OUTSTANDING FEATURES include 
Flamenol* wire insulation which resists 


flowing and insulation breakdown from 
heat; a new undervoltage relay for more 
positive action, a sequence restarting 
timer for staggering return of wells to 
service after power outage, and a snap- 
action HCI disconnect switch. 


FOR MORE INFORMATION contact your 
nearest G-E Apparatus Sales Office, 
Agent or Distributor, or write to Section 
730-56, General Electric, Schenectady, 
N. Y. Ask for bulletin GEA-6153. 


*Reg. trademark of General Electric Co. 
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> Mup Procrams Ano Mup Control 


~H. M. BARRETT* 


Key to successful rotary drilling is not so much me- 
chanical rotation of the drill pipe as it is the washing 
clean of the hole by fluid pumped down this drill pipe. 
This makes possible a continuous operation for removal 
of drilled cuttings. 

First such drilling probably took place about 1882 in 
the Dakota territory and was done by two water drilling 
contractors.: They poured water down the annulus and 
washed cuttings back up through the drill pipe. In 1895 
the rotary method of drilling was used in the Corsicana 
oil field in central Texas. Most notable early well drilled 
by this method was probably the one drilled by Captain 
Lucas at Spindletop near Beaumont, Texas, in 1901. 

In these early wells the water was pumped down the 
drill pipe, through the bit, and returned laden with cuttings 
to the surface through the annular space between the drill 
pipe and the walls of the hole. The early drillers observed 
that some of the clays which became accidentally mixed 
with the drilling water increased the ability of the water 
to keep the hole free of cuttings. The drilling mud indus- 
try grew from this small beginning until it now seeks 
special mud-making materials in all parts of the world. 


Mud Circulating System 

In a well being drilled by the rotary method, drilling 
fluid is circulated at all times as drilling is in progress. 
The mud-circulating system varies some, from one area to 
another, but in general it follows a standard plan. For con- 
venience it is divided into two general parts. One part 
consists of the mud system above ground, and the other 
is that part of the system underground. 

Above ground or surface system, begins with mud issuing 
from the top of the well and flowing through a flow line 
to the shale shaker and hence by gravity to the mud pits. 
It is taken from the mud pits through the mud pump suc- 
tion, forced out through the discharge end of the pump 
through mud lines to the stand pipe. The rotary hose con- 
nects the stand pipe with the swivel. The mud passes 
through it and the kelly joint to go down the drill pipe 
underground. After passing through the bit, it returns to 
the surface outside the drill pipe, removing bit cuttings 
from the hole, and enters the shale shaker. 

Surface System. The shale shaker or shale separator is a 
mechanical device for screening coarse cuttings out of the 
mud and removing them from the active mud system. It 
is one of two general types, vibrating or rotating. Screens 
for each type can be obtained in a choice of several mesh 
sizes. After leaving the shale shaker the mud returns to 
the pits or tanks. These mud tanks or mud pits vary greatly 
in size and method of construction. They are either con- 
structed of steel or dug in the ground. Tanks are usually 
about 25 ft long, 8 ft wide, and 6 ft deep. The number 
used is between one and four. They are connected by large 
diameter pipes, usually a size between 7 in. and 10% in. 
Guns are fitted, either surface or submerged, so that mud 
in the tanks can be stirred. Tanks are often arranged so 
that one or more can be taken out of the system. Where 
earthen tanks, or pits, are used they are usually dug by a 
bulldozer and are divided by earthen or wooden dividers. 





*Phillips Petroleum Company, Oklahoma City, Oklahoma. 
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In many cases the surface mud pits are designed for ease 
of transportation rather than for efficient mud mainte 
nance. Their volume must be such that (1) any entrained 
gas can be released before the mud enters the pump suc- 
tion, (2) as many cuttings as possible, which are fine enough 
to pass through the shale shaker screen, will settle out of 
the mud stream and be collected on the mud pit bottom, 
(3) small mud losses to the formation will not deplete 
mud in the pits, (4) spots of mud not up to specifications 
will mix with enough good mud to cause no hole trouble, 
and (5) enough mud is available for keeping the hole full 
when the drill pipe is pulled. For wells deeper than 8000 
ft, the mud pit volume is usually between 300 and 400 bbl. 

Adjoining the mud tanks on the side away from the 
drilling rig is usually a large earthen pit used to hold dis. 
carded drilling mud in reserve. Any drilling mud which 
must be so discarded is jetted or pumped into this reserve 
pit. Use of reserve mud and ability to get it back into the 
circulating system often means a substantial savings. 

The suction pump is usually a two-cylinder duplex 
power pump being driven from the same engines that 
drive the draw works and rotary, or from a separate engine 
used only for pump motivation. Sizes vary for this pump 
but in recent years there has been a decided trend toward 
larger volume pumps requiring greater amounts of power.’ 
There are pumps on the market requiring 700 or 800 hp 
for capacity operation. Mud discharged by the pump passes 
through a mud line usually made of extra heavy pipe to 
the standpipe that is placed in one corner of the derrick. 
Attached to it is the rotary hose, the other end of which 
is connected to the swivel. This hose and standpipe arrange- 
ment makes it possible for the swivel to be raised and 
lowered while mud is still passing through it. 


Underground system. At this point the mud enters the 
underground portion of the circulating system. It is pumped 
down the drill pipe, through the drill collars, out of the bit 
nozzles into the hole that is being drilled by the bit. It 
then is forced up the hole on the outside of the drill collars 
and drill pipe until it reaches the surface and moves 
through flow line to the shale shaker. Time required for 
each circulation of this continuous operation varies accord- 
ing to how big and deep the hole is, amount of mud in the 
surface circulating system and size and speed of the pump 
being used. “Amount of power expended in moving mud 
through this system at various rates and in several states 
of flow is receiving detailed study.® 


Drilling Fluid Properties 

A drilling fluid consists of a base liquid, usually water, 
into which is dispersed solids which range in size from a 
true solution, through the colloidal range, to suspended par- 
ticles visible to the naked eye. Solids which are colloidal in 
size are decisive ones in a drilling fluid. Dissolved solids, 
usually salts, affect mud properties chiefly by their effect 
on the colloids. The larger solids affect the mud properties 
by supplying materials from which colloids are made. 

All drilling fluids have practically the same properties 
but it is the varying magnitude of these properties which 
is of great interest to the drilling mud engineer. Drilling 
fluids have weight,‘ viscosity, gel strength, wall building 
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and filtration rates, and electrical resistivity. When little 
effort is needed to control the range of these properties 
the mud is thought of as a normal drilling fluid. As more 
effort and materials are needed to keep mud properties 
in a desired range, the mud becomes more abnormal and 
special. Normal muds are as difficult to find in the field 
as they are to define. In actual practice, mud engineering 
has come to be the proper use of special drilling fluids 
to accomplish special objectives or to overcome abnormal 
hole conditions. Special objectives may be faster bit pene- 
tration or greater protection to the producing zone. Abnor- 
mal hole conditions could be extreme gas pressures or 
long salt sections. 














DRILLING Normal Muds 
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a The compounding and control of muds having normal 
properties is a relatively simple matter. Where no extra- 
ordinary conditions are expected in a well such a mud 
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range needed to control hole conditions. The formations 
being drilled will consist chiefly of shale and sand and the 
chief problem is a viscosity control. Amount and condition 
of the colloidal clay entrained in the mud is of paramount 
importance. 

Two general types of chemical treatment are in wide 
use for this control. One of these treatments make use of 
the water soluble polyphosphates for reducing viscosity. 
The polyphosphate is used either alone or with quebracho. 
If wall cake and filtration control are needed, extra amounts 
of colloidal clay are introduced to the system. Wyoming 
bentonite contains a high percentage of such a clay. The 
other chemical treatment for ordinary water base drilling 
muds makes use of caustic soda and quebracho as a vis- 
cosity reducing mixture. This treatment is effective under 
conditions more severe than is the phosphate treatment. 

Upper portions of most wells can be drilled and main- 
Typical mud circulating system on rotary drilling rig. Mud tained by the use of a mud having normal properties. In 
is withdeawn frces mud plis by pump; then forced through many cases native muds produced by the formation solids 
standpipe, hose, swivel. kelly, and drill pipe to bit. It then dispersing in water are adequate. When normal chemical 
setemes to the surface thsough the helo cnaulus and & additions are begun, however, a treatment should be chosen 
- 1 of cuttings at the shale shaker and prepared for that will not hinder the compounding of special muds to 
hatin eueien combat abnormal hole conditions, which may be encoun- 

tered as the well is deepened. For example, if an anhydrite 
section is expected that will necessitate large additions 
of barium carbonate, the preliminary treatment should not 
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include phosphates, large quebracho treatments, or 
enough caustic to create a high pH. All of these suppress 
the reaction between barium carbonate and anhydrite. 


Special Muds 

There are a great number of so-called special muds. In 
general, they differ from ordinary muds in that they have 
been made resistant to a particular abnormal hole condi- 
tion or a combination of such abnormal conditions. Here 
are some of these muds with their particular advantages 
and disadvantages. 

Lime base muds. These are water base muds which have 
been treated with large amounts of caustic, quebracho, 
and lime. The order of addition is caustic, quebracho (or 
other organic thinner such as ground lignite or calcium 
ligno-sulphonate) and lime. Amounts vary but a typical 
treatment would make use of two pounds of caustic, one 
and a half pounds of organic thinner, and five pounds of 
lime added to each barrel of mud in the circulating system. 
Caustic is started into the mud stream along with enough 
chemical thinner to keep the viscosity of the mud in a 
workable range. After one circulation with probably half 
of the caustic and quebracho having been added, the lime 
is started in as a solid material through the hopper. The 
total amount of lime is added during one or two mud 
circulations and in three circulations all of the material will 
have been added. 

The mud probably will have gone through a highly 
viscous stage but will reach a stable state of low viscosity. 
Gel strength will probably remain high for about 8 to 16 
hours after which the mud will exhibit low thixotropic 
properties. Such a mud can tolerate large amounts of 
contaminating salts. Its particular ability, however, is to 
semain fluid when its solids content has been raised high. 
Lime base muds weighing 17.5 lb per gallon often have a 
funnel viscosity of around 45 seconds API. The great 
weakness that this mud system has is its tendency to 
solidify when subjected to high bottom hole temperatures. 
This high temperature gellation is affected very little by 
bottom hole pressures but is accelerated by increased 
amounts of either lime or shale solids. 

Lime-treated muds. These muds are a compromise at- 
tempt at overcoming the high temperature gellation prob- 
lem encountered when using lime base muds. They differ 
from lime base muds only in degree. Control is effected 
by the use of caustic and organic thinner and small 
amounts of lime. This system has overcome the worst 
aspects of heat solidification but the small treatments 
must be closely supervised and these muds are not nearly 
so resistant to contamination by salts encountered in the 
well as are the true lime base muds. 

Emulsion muds. Oil in water emulsions are used as drill- 
ing fluids and exhibit several desirable qualities. Oil is 
being added to any of the regular or special water base 
drilling fluids with good results. No special mud properties 
are necessary and in many cases the emulsifying agents 
found naturally in a drilling fluid are effective enough to 
hold the oil in a tight suspension after it has been mechani- 
cally dispersed by the vigorous stirring it receives while 
circulating through the pump and down the hole. Special 
emulsifiers now in general use are the surfactants, the 
ground lignites, and sodium carboxy methyl cellulose. 

Oil most generally used in emulsion type muds are crude 
oils and diesel fuel. Any available oil having a gravity 
between 25 and 50 API can be used. Crude oils containing 
large amounts of low boiling point components become 
uneconomical because of extensive evaporation losses. 
Emulsion muds vary in oil content between a low of pos- 
sibly 1 per cent and a high of around 40 per cent. Muds 
containing 8 to. 12 per cent of oil by volume have exhibited 
very stable properties easily maintained with low filtration 
and wall cake characteristics. Such muds allow a faster 
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rate of penetration and reduce down-the-hole friction to 
a minimum. 

A well dispersed emulsion mud creates no fire hazard 
itself but the mixing oil held in reserve constitutes some 
danger and oil spilled around the rig or allowed to remain 
on the mud in the mud pits is somewhat dangerous. Good 
emulsion muds are a little more expensive than similar 
water base muds without the oil. The chief objection to 
this drilling fluid comes from the geological department. 
The oil used, particularly if it is a crude oil, sometimes 
masks the staining, fluorescence and odor of the formation 
cuttings. Non-staining and non-fluorescing oils alleviate this 
condition. This objection is rarely raised except on wildcat 
wells. 

Inhibited muds. The so-called inhibited muds or muds 
with inhibited filtrates have become fairly popular recently. 
Large amounts of dissolved salts are added to the mud. A 
high pH is usually thought necessary for best inhibiting 
results. A typical inhibited mud would be treated with 
caustic and quebracho in the usual manner except the 
amount of caustic would be increased to possibly two 
pounds per barrel of mud. To this is added a combination 
of sodium chloride and calcium sulphate. Quebracho, or 
another organic thinner, is used in initial stages of the 
treatment to maintain viscosity and gel strengths of the 
mud in a workable range. 

The amount of salts used will vary but six pounds per 
barrel of sodium chloride and two pounds per barrel of 
calcium sulfate produces a filtrate containing 15 or 20 
thousand parts per million sodium chloride and a hardness 
of about 200 parts per million calcium carbonate. Such 
muds are designed to reduce the amount of formation swell- 
ing caused by the filtrate. 

Where producing sands contain large amounts of shale 
or clay, an ordinary filtrate swells the shale or clay, filling 
the space between the sand grains, and thus sealing the 
producing section immediately adjacent to the bore hole. 
Filtrates containing appreciable amounts of dissolved salts 
inhibit this swelling and hold it to a minimum. Cases of 
increased production have been reported where an inhibited 
mud was used and the need of formation fracturing has 
been eliminated in some instances. 

These muds have certain inherent disadvantages. De- 
tailed electric logs with ordinary equipment are not ob- 
tained in them. They require special attention and unless 
oil is used with them, low mud weights cannot be main- 
tained. Increases in viscosity are hard to make because the 
clay added for this purpose does not swell in such a mud. 
Salt destroys the natural wall building properties of the 
clays present in the mud and so filtration control must be 
maintained by the use of non-clays such as starch or sodium 
carboxy methyl cellulose; normally, sodium carboxy methy! 
cellulose is more efficient for this purpose. 

Gypsum base muds. A specialized type of inhibited mud 
has been used in the northern Rocky Mountain area, 
through the Dakotas and up into Canada. This mud con- 
tains large amounts of calcium sulfate in the form of either 
agricultural gypsum or plaster of paris. To a regular 
water base mud composed of clay and water is added two 
pounds per barrel of gypsum. Thinner is not usually added 
and a mud results having high initial and high 10 minute 
gels. Filtration properties are controlled by addition of 
organic colloids such as starch or sodium carboxy methy] 
cellulose. When starch is used it must be protected from 
fermentation by the addition of a preservative. Paraformal- 
dehyde and Dowcide “G” are the two most commonly used 
preservatives. 

These muds are fairly stable, economical to maintain 
and their filtrate does not swell to a great degree the ben- 
tonite streaks found in these regions. High gel strengths, 
particularly the initial gel, cause the muds to hold and 
recirculate any gas which might become entrained in them. 












For the same reason, fine abrasive sand often encountered 
in the Rocky Mountain area remains in the mud where 
it causes excessive pump wear. 

Oil base muds. All of the muds described so far have 
had water as their liquid phase. Another liquid which can 
be used as the dispersant in a drilling fluid is oil. When 
oil is used the materials to be dispersed in it must be oil 
soluble and capable of imparting to the fluid proper char- 
acteristics for making a usable drilling fluid. 

Most of the oil base muds being used at the present 
time are compounded in central storage tanks and taken 
to the oil well in a liquid condition, Some sacked material, 
however, can be obtained to add to a special oil to produce 
a good oil base mud. One such mud uses for its base a 
furnace oil having certain specifications. To a barrel of this 
oil is added blown asphalt and a small amount of unslaked 
lime. The. blown asphalt gives viscosity and a certain 
amount of thixotrophy to the fluid. It also provides material 
for filtration control. The unslaked lime gives further vis- 
cosity control and guards against fresh water entering the 
system to form a water and oil emulsion. Other control 
chemicals are used in very special instances. 

Oil base muds contain no water and so cannot swell 
clays or shales with which they come in contact. Much in- 
formation is in the literature concerning the higher produc- 
tivity of wells drilled with oil base muds when compared 
with those drilled with a water mud. The extremely good 
lubricating properties of oil base muds allow closer toler- 
ances to be used in a well without great danger of pipe 
sticking. In many instances the intense heat from both 
bullet and jet type perforators solidifies the clays in a 
water base mud so that the perforations become plugged. 
This is not true where the perforating is done in an oil 
base medium. These muds are expensive and dirty to work 
with. Conventional electric well logging technique cannot 
be employed in them. Their viscosity varies greatly with 
their temperature. 

Inverted emulsions. A mud having some of the advan- 
tages of a true oil base mud but being somewhat cheaper 
is a water in oil emulsion. This is the so-called inverted 
emulsion. Inverted emulsions can be compounded several 
ways. The usual method is employment of a special emulsi- 
fying agent which tends to hold the water dispersed into 
the oil, Oil is usually the biggest component and the water 
is added to it. This order of addition is important. The 
presence of certain salts also helps this type of emulsion. 

No great amount of experience has been obtained with 
these emulsions but they have about the same advantages 
and disadvantages that true oil base muds have. They are 
somewhat less stable but they are also less expensive. 

Salt water. Salt water, either partly or completely satur- 
ated, is used as a drilling fluid under several conditions. 
In workover operations it is used as a special type of in- 
hibited mud causing very little damage to exposed produc- 
ing formations. Its weight can be varied by the addition 
of extra amounts of salt up to the saturation point. Satur- 
ated salt water weighs about 10 lb per gallon. Salt 
water has no wall building properties, however, and is 
very readily lost to any slightly porous formation. 

Silicate mud. Sodium silicate drilling fluids were the 
first to drill successfully the so-called heaving shales in 
the Gulf Coast area. They are composed of sodium silicate 
and saturated salt water. This mixture has what is de- 
scribed as a pickling effect upon shales which prevents 
them from heaving or falling into the hole. Actually, this 
is another example of an inhibited filtrate. The weight of 
these muds probably aided in keeping shales in place also. 
The natural weight of this mixture is just over 12 Ib 
per gallon. It can be weighted higher by the addition of 
barite. 


The silicate muds, however, have some disadvantages 





and their use is not really as extensive as it once was. The 
12 lb per gallon which they weigh is their minimum 
weight, If a lighter mud is needed another type must be 
chosen. Silicate muds are corrosive and expensive. Poor 
electric logs are obtained where they are present. 

Low solids. Excessive amounts of clay and shale solids 
have always been detrimental to a good drilling fluid.® 
These extra amounts of clays and shales are expensive to 
treat, make thick dangerous wall cakes and produce an 
unstable mud. It has been found that it is beneficial to keep 
the amounts of these materials in a mud even below what 
has previously been considered a normal amount. 

Low solids muds have shown themselves to be advan- 
tageous in promoting faster and safer drilling. When oil 
is added to a water base mud which contains a very mini- 
mum of clay solids, a very good drilling fluid results. There 
are three ways that clay solids can be removed from a 
drilling fluid. (1) by water dilution, (2) by circulating 
through enlarged surface pits, and (3) by the use of a 
centrifuge.” When clay solids are thus removed mechani- 
cally a very minimum of viscosity control chemicals are 
needed. Reducing the viscosity and gels becomes a small 
problem and inexpensive. 

When viscosity and gel strengths become too low due 
to the removal of claylike solids, they are replaced by an 
organic or suspending material such as sodium carboxy 
methyl cellulose. These materials also make a very tight 
oil in water emulsion when oil is added to the system. 
These lows solids emulsion muds are very stable, easily 
maintained, and lend themselves very readily to drilling 
programs which involve large pumps and high mud cir- 
culating volumes. Faster drilling has always resulted when 
this type mud system is used. On the Gulf Coast where 
high mud weights are necessary and a centrifuge is avail- 
able, this method of controlling mud properties has been 
very economical. Where the clay solids in light weight muds 
are removed by dilution, settling, or centrifuging, the 
economics are not too certain. 

Disadvantages of excessive dilution are apparent. Usual- 
ly the excess must be jetted to the reserve pit and often 
water is difficult to obtain. Large circulating pits or circu- 
lation through the reserve pits have some disadvantages 
such as extra cost of tanks and excessive dilution in case of 
hard rains. A centrifuge on a drilling rig is another piece 
of equipment which must be moved, maintained, and 
serviced. 


Conclusion 


As wells get deeper and the total cost of drilling them 
becomes greater, proper selection and close control of the 
drilling fluid plays an increasingly important part in the 
success or failure of the operation. To obtain the greatest 
success most economically the mud program must be well 
planned and then well executed. To have a good plan and 
then not follow it is wasteful. To try hard with no program 
is just as a wasteful. Both are dangerous in many cases. 
The close supervision of drilling fluids by a trained mud 
specialist has now become a routine part of today’s drilling 
program. 
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POWER 


PLANTS 


O. B. Freeman* 


Iw any study of drilling engines, the first and most impor- 
tant source of power is steam. This is true for two special 
reasons, the first being historical. In the early days of the 
oil industry, steam although not the only power known, 
was the only power used. Boiler plants were thick on a 
busy lease and a net work of steam lines covered the 
ground. To illustrate the number of these lines, a story was 
common in the semi-desert west side fields of California’s 
San Joaquin Valley. It was to the effect that, “When the 
weather got so hot the ground squirrels and chipmunks 
climbed onto the steam lines to cool their feet, one knew 
that summer had arrived.” Today in these same fields it 
would be hard to find an uninsulated steam line crossing a 
lease. 

A second reason makes the subject of steam important. 
Steam is still the best and most flexible drilling power we 
have. It is the yardstick by which we measure the efficiency 
of all other prime movers. It is the simplest and most easily 
maintained of all. Any roughneck can repair a steam drill- 
ing engine, or pump. The steam rig and its accompanying 
boiler plant have both undergone radical changes. In early 
days, 3 pots, usually of less than 50 hp each furnished steam 
at 100 to 125 psig to a small engine and even smaller mud 
pumps. 


Steam Power 

The modern steam rig is a far cry from the early one. It 
has a large high speed engine operating at 300 to 500 
psig steam pressure. A battery of 5 or more oil field boilers 
of around 150 hp each is required to supply this steam. 
The “more” will probably be emphasized where the hole 
is deep and jet drills are used. 

Lack of space prevents anything like a comprehensive 
study of a steam power plant. The highlights only with a 
brief “why” of them may be touched upon. One of the more 
popular of today’s drilling engines is a twin with 14-in. by 


*Tide Water Associated Oil Company. 





One of last steam rigs in use in Ventura Avenue field, California. 
Rough terrain calls for costly excavating (right). 
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Gas-fired insulated boilers power steam rig at wildcat drilling site 
in South Texas. 


14-in. cylinders. Maximum crankshaft speeds are 400 rpm 
for intermittent service and 250 rpm for constant speed 
work. Rated capacity is 1690 bhp at 400 rpm and 400 psig 
steam in the intake manifold. To make fast time coming 
out of the hole, it is necessary that the engine be capable of 
fast acceleration and deceleration. To obtain this, the engine 
is frequently built without a fly wheel. This results in 
extreme vibration at high speed. Because of the above, not 
only the shaft and bearings, but the entire engine must be 
built very rugged. 

The valve cut off is very late. Most low pressure indus- 
trial steam engines have been designed for a 5g valve cut 
off. When steam pressure was increased it was customary 
to shorten the cut off still more in order to take advantage 
of a higher steam expansion within the cylinder. This, of 
course, decreased the maximum power output but increased 
the overall thermal efficiency. 

This drilling engine reverses the above idea of efficiency 
by being designed for a 7g cut off. High power output and 
high steam consumption is the result. It has the old time 
Stephenson type valve linkage familiar to all steam men. 
Piston type valves are used. Since the Stephenson linkage 
combines a reversing mechanism with the ability to shorten 
the cut off, some of the radical part of the design is cancelled 
out. Since to take advantage of this increase in steam effi- 
ciency would mean lowering of the engines power, it is safe 
to say that the driller will rarely take advantage of it. Speed 
and more speed is what he wants in his draw works. 

At the present, steam powered drilling rigs are almost a 
thing of the past on the Pacific Coast. Among the causes 
would be the high price of fuel gas. The West, not being 
able to supply its own needs for fuel gas, must pipe in gas 
from the Texas fields. Fuel costs become quite an item in 
drilling with steam. Nature of the terrain also enters into 
the picture. Much of the western drilling is done in moun- 
tainous country. The Ventura Avenue and Chatsworth fields 
are good examples. In areas such as these where cost of 
excavating for a rig site may run as high as $50,000, exca 
vating for boiler locations can and does run into real money 

Another factor is the number of contract wells now being 
drilled. At the present time the bulk of California oil well 
drilling is done by contractors. Since a contractor may be 





in an established field today, and in the sticks on a wildcat 
tomorrow, he definitely leans toward a blitz rig and internal 
combustion engines. 

Conditions described above are not universal. In the Mid- 
Continent and some other areas, gas is still plentiful and 
cheap. Much of the country is level which makes for cheap 
moving and rigging up. In such areas, steam drilling still is 
popular and will probably remain so for a considerable 
time to come. In fact, some of the western operators report 
a ready market in these areas for steam rigs they wish to 
retire. This being the case, the old time driller with his 
love of steam need not feel that he is a completely out- 
dated person. 


Gas-Gasoline Engine 

In discussing industrial internal combustion engines, one 
should bear in mind that he is talking on a subject that is 
undergoing rapid and radical changes. More new changes 
in the concept of engine design have appeared in the recent 
past than at any time in history. Consequently, one should 
use care in making flat positive statements, else early 
future history may prove him wrong. 

These advances are true of all types of engines, the Otto 
or 4 cycle, the 2 cycle and the Diesel cycle. Probably the 
first noticeable change was in cylinder pressures. 

The gas- gasoline engines of a short time past were all 
low pressure naturally aspirated engines. Today they are 
being supercharged and cylinder pressures are approaching 
that of diesels. This supercharging first made its appearance 
on 2 cycle gas engines and soon became universal. It is now 
being taken up by designers of 4 cycle machines. These high 
pressure designs have already entered the drilling engine 
field. Some have now reached the point where further in- 
crease in pressure will produce pre-ignition and detonation. 
To overcome this and get higher cylinder pressures and 
horsepowers, engine manufacturers are now experimenting 
with chilling of combustion air between the super charger 
and the cylinder. This work was first started on the Diesel 
cycle. Excellent results are being reported. 

Engine cooling is also undergoing radical changes. A 
very few years past, low cooling water volumes and tem- 
peratures were general. Temperature rises across the engine 
of 20 to 30 F were not uncommon. Today high water vol- 
umes and temperatures are a must. A temperature rise 
across the engine of more than 10 F is generally considered 
prohibitive. The value of cooling by boiling heat transfer 
is being more and more accepted. A really low temperature 
rise across the engine and a temperature above the dew 
point can be obtained in no other way. Also heating of the 
drillers’ stand by steam, an important feature, can be ob- 
tained only by this very simple method of cooling. 

Some manufacturers of drilling engines are now experi- 
menting with aluminum pistons, vibration dampeners, and 
flame hardened crankshafts. This produces more power, 
speed, and flexibility. One manufacturer is now producing 
a 4 cycle natural gas drilling engine with a size and weight 
per bhp pound comparable with that of any diesel engine 
on the market. As a result of current changes, it is impossible 
to predict in detail the details of the drilling engine at even 
the early future. 

Fuels. The Otto cycle or 4 cycle gas-gasoline engine is 
probably the most versatile drilling engine we have today. 
By ordering your engine fitted with a natural gas-gasoline 
carbureter you are able to use natural gas, our cheapest 
fuel. If this fuel is not available you can use either gasoline, 
butane, or propane. Natural gas, butane, and propane are 
all efficient under the same compression ratios. This means 
that the same cylinder heads would be used for all these 
fuels. If you wished, however, to use gasoline in your engine, 
it would be necessary to change to cylinder heads designed 
especially for gasoline to get maximum engine efficiency. 

Temperatures. The combustion engine being a heat ma- 
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chine, temperatures are without doubt one of the most, if 
not the most important, feature governing its life, relia- 
bility and cost of operation. 

The range of water temperatures leaving the engine is 
rather narrow. As you increase the temperature, the thermal 
efficiency of the engine increases up to about 200 F. 
Between 200 F and boiling, a loss of power can be expected. 
When you go above the boiling point, an entirely new con- 
cept of cooling is put into operation. You are then depend- 
ing on boiling heat transfer to cool your engine. Power 
output increases again to a point greater than that obtain- 
able with direct liquid phase cooling. 

As it is impossible to keep a liquid cooled engine above 
the dew point, water is being constantly deposited on the 
cylinder walls and wiped down into the crankcase. If this 
water is allowed to remain, acids are formed that are seri- 
ously injurious to the engine. The only way to prevent this 
is to keep the crankcase temperature sufficiently high to 
drive the water out of the crankcase oil. On an engine 
operating indoors and protected from weather changes an 
oil temperature of 150 F is sufficient. A drilling engine, 
however, being out of doors and subject to weather changes, 
requires a minimum crankcase temperature of 165 F. The 
top temperature is not important so long as you stay 
within reason. A temperature of 225 to 250 F is permis- 
sable, 180 to 190 F is ideal. In checking the crankcase tem- 
perature be sure the thermometer is well down in the oil. 
If it is held above the oil level, a false, high reading will be 
obtained due to hot oil falling off the pistons and cylinder 
walls onto the thermometer bulb. 

Lubrication. This is a subject that every man is an author- 
ity on whether he knows anything about engines or not. It 
will probably be safe, however, to make a few comments. 

The fact that lubricating oils are constantly being changed 
and improved indicate that lubrication engineers are not 
satisfied with their own knowledge of the subject regardless 
of what the rank and file may think. 

One change in our thinking regarding lubricating oils is 
the desirable viscosity. Twenty-five or 30 years ago an SAE 
30 oil was spoken of as a “light” oil. Today an oil of the 
same viscosity is called a heavy oil. 

Probably the most outstanding contribution to lube oils 
has been the advent of the additive or heavy duty oils. 
Although they are definitely an improvement, they also add 
certain problems, principal of which is the problem of know- 
ing when to change oil in your engines. Many operators use 
a laboratory test. Some have their own laboratories. Others 
make use of commercial testing laboratories that are avail- 
able at reasonable costs. No lab report is infallable but 
it is an indication. 

A visual inspection will show some of the oil conditions 
only. Probably the most important item and the hardest to 
detect in time is the point of neutralization of the additives. 
Carbon entering the oil is dissolved forming a colloid. If 
the oil is left in the engine until the additives have been 
used up or neutralized the carbon starts to re-deposit on the 
walls and bottom of the crankcase. This deposit is a hard 
flinty granular material. Its effect is similar to throwing a 
hand full of sand into the crankcase. Any time such a deposit 
is found, the oil should be drained, the crankcase washed 
and new oil and filter put in, regardless of lab reports or 
length of time the oil has been used. 

If oil changes are made on basis of visual inspection and 
length of time operated, play safe and change oil if in 
doubt. The old saying that oil is cheaper than machinery is 
still true. 


Preventive Maintenance. This is an important although 
simple item. It is mainly a case of using common every day 
horse sense. Think of an engine as a living animal. As a 
race horse is limbered up before, then walked until cooled 
out after the race, so should the engine be warmed up and 
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Modern, high speed, diesel engine equipped with torque converter. 


cooled off slowly. There should be no prolonged periods of 
overload. Keep only clean oil in the crankcase and keep 
temperatures up. Watch fuel mixtures. Watch for and cor- 
rect minor ailments before they become major ones. 

Torque Converters. No other one thing has done as much 
as the torque converter to bring the combusion drilling 
engine into a class comparable with steam. Any combus- 
tion type engine with mechanical transmission is a rough 
operating machine on the draw works. In picking up a 
heavy load, it is necessary to speed up the engines before 
letting in the clutch. This means taking hold with a jerk 
and a jar. Excessive strains are thrown on the entire equip- 
ment. With a torque converter the output shaft drives 
your machines. This shaft speed is independent of the 
input shaft, that is, the engine crankshaft. Full engine power 
is applied throughout a long speed range of the output 
shaft. This type of drive, in the writer’s opinion, is much 
more efficient when applied to drilling equipment than 
when used on automotive equipment. There is naturally 
an increase of fuel consumption and a loss of power in the 
driving oil. The first is not important to the driller. The 
second appears to be offset by the fact that the converter 
has the effect of giving the equivalent of a correct gear 
ratio at all times. 

For this reason, it is excellently well fitted for use on 
drilling engines of either the spark plug or diesel types 
when all engines are manifolded together so that all or 
any part of the engines may work on draw works, rotary 
table or mud pumps. 


Diesel Engines 

There are two distinct types of diesel engines being used 
in oil well drilling today. The older is a large heavy duty 
engine with high weight per bhp. Typical are the Cater- 
pillars, Superiors, and other makes of similar types. The 
second and newer are the smaller, high compression, high 
speed diesels such as that of General Motors. The prin- 
cipal argument in favor of this type of engine is that it is 
a lot of power wrapped up in a small package. 

The large heavy type is preferred on heavy rigs working 
on deep holes. In this kind of drilling, the job lasts a con- 
siderable time, frequently months. Moving the heavier 
machine is not a serious problem as moves are not fre- 
quent. Being built heavy and operating at low rpm and low 
bmep, these engines are among the most economical en- 
gines today. The only engine comparable from the stand- 
point of economy is the spark plug engine fueled with low 
priced natural gas. And this type fuel is not always avail- 
able, especially in wildcat drilling. 

The second type, because of its low unit weight and low 
weight per bhp is well suited to blitz rigs and rigs working 
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in shallow fields where moves are frequent. Their opera- 
tional cost per bhp day is not so good as heavier engines but 
they have increased flexibility and maneuverability. 

Diesel Lubrication. Lubrication of diesels poses a little 
more difficult problem than lubrication of spark plug jobs. 
The compression ratio being higher, blow by is harder to 
prevent. Using a heavy fuel there is greater formation of 
carbon and dilution of crankcase because of fuel oil leaking 
past the piston rings. Frequently diesel fuel is found to 
contain sulfur. This of course creates sulfuric acid in the 
crankcase unless the crankcase temperature is kept high. 

Diesel lube oil today is an additive or detergent oil. It 
is usually manufactured with 3 levels of detergency. For 
use with a good fuel on normal loads an oil with 5 per cent 
additives might be satisfactory. An oil containing 10 per 
cent additives is generally considered better. If bad fuel 
is used in conjunction with heavy loading, an additive con- 
tent of 20 per cent may be advisable. If there is a question 
of doubt, get a good lubrication engineer to advise you. 

As can be seen from the above, oil changes must be quite 
frequent. Some operators change oil as often as every three 
days. Few go longer than a week between changes. 

Dual Fuel Carburetion. This type of fuel control allows 
a diesel engine to operate on 100 per cent diesel fuel or part 
diesel oil and part natural gas. Theoretically a mixture 
containing 10 per cent diesel fuel oil will give combustion 
within the cylinder, that is, will produce the diesel cycle. 
Actually a diesel explosion may be produced with as low as 
a 5 per cent diesel oil content. The desirability of such 
a fuel arrangement would be on a drilling rig that might be 
drilling one month in a field where low priced gas was avail- 
able and the next month out on a wildcat where no gas was 
to be had. 

The first dual fuel engine the writer had a chance to 
inspect was a heavy duty compressor of 1000 bhp. A single 
control wheel was used. Turning the wheel in one direction 
opened the oil line and at the same time pinched down on 
the natural gas. Turning the wheel in the opposite direction 
reversed the procedure. About two years ago we decided to 
try a dual fuel setup on a diesel driven mud pump. This 
fuel arrangement had two separate valves, one on the gas 
line and one on the diesel fuel line. In starting up the engine 
cold, it was necessary to start with 100 per cent diesel fuel. 
After the engine was running, the gas valve could be opened 
and the diesel valve closed, this valve being adjusted so 
that when closed sufficient oil entered the cylinder cham- 
ber to produce diesel combustion. Results on test runs were 
very satisfactory. The principle and method of operation 
was explained to the operating personnel and the pump was 
installed at a well. Engine trouble immediately developed 
and continued without abatement. Watching the job soon 
showed the trouble. The crew members were consistently 
neglecting to close the fuel oil valve when opening the fuel 
gas valve, resulting in a terrifically rich mixture. No amount 
of explaining and instructing did any good. Finally in self- 
defense this system was removed and the regular diesel 
fuel system reinstalled. 

As a result of this experience, it would appear that dual 
fuel carburetion could be made to pay dividends in many 
cases provided the mechanical design was such that the 
personnel element could be eliminated. 

At least one drilling engine manufacturer is getting 
around the above problem by changing the engine acces- 
sories. If-it is desired to change from diesel fuel to natural 
gas, the 15 to 1 compression ratio cylinder heads are re: 
moved and replaced with heads of around 7.4 to 1. Larger 
engines usually having a lower ratio than the smaller ones. 
Also fuel pumps and injectors are removed. An intake 
manifold, natural gas carburetor, and magneto are then 
bolted in place. 

One mechanic with helper should be able to make this 











Skid-mounted diesel engines and DC electric generators. 


conversion on one engine in about one 8-hour day. To make 
this possible, each engine comes with a kit containing all 
accessories necessary to change over to natural gas. 

The kit box is designed to handle either diesel or nat- 
ural gas accessories. In this manner, the parts not in use are 
stored and safe from loss or breakage until a reconversion 
is necessary. 

Successful operation of a diesel engine depends on clean- 
liness of fuel more than any other one thing. Tanks and 
drums must be clean. Hoses used in transferring fuel must 
especially be watched. Temperatures must be kept the 
same as on spark plug engines. Torque converters are also 
a must on the diesel for smooth operations, 


DC Electric Drilling 

When speaking of electric drilling, one naturally thinks 
of DC current because of its ease of handling, smoothness, 
flexibility, and speed. This power, like the torque converter 
equipped combustion engine very closely approaches steam 
in its desirability for oil well drilling. 

In considering DC electric drilling one is at first inclined 
to think of it as being divided into two distinct types of 
power, that is, engine driven electric or as it is sometimes 
called, diesel electric and AC-DC or all electric. Actually 
this is a minor sub-division. In either case your DC current 
must be generated on the job. The same generators are used, 
same motors, switches, and controls. The only difference 
is in the source of power used in driving the generators. 
This power may be gas-gasoline or diesel engines, AC 
motors or even steam turbines. The type of power selected 
to drive the generators is principally a matter of economics. 
To get reliability, it is necessary to have more than one 
generator. Four or five is the usual custom, otherwise your 
eggs are all in one basket. A failure of this generator or 
driving power might leave the drill stuck on bottom with 
an expensive fishing job ahead. 

To get reliability on an AC-DC job, it is necessary to in- 
stall combustion engines as a stand-by in case of power 
failure. This stand-by power should be approximately 50 
per cent of the AC motors. It is not necessary to install 
stand-by generators with the engines. Since each AC motor 
and generator will probably be a direct drive skid mounted 
job, the skid can be lengthened and the engine mounted on 
the skid and in line with motor. The engine power take off 
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can be connected to the AC motor by a positive clutch. In 
case of power failure, the engine would drive the generator 
through the motor shaft with a minimum of power loss 
between engine and generator. Each generator will require 
a variable voltage exciter. This generator can easily be 
mounted on top of the main generator and driven by V-belts 
off the main generator shaft. 

All DC motors will require forced draft cooling. This 
can be obtained by mounting a blower on top of each motor 
and using V-belt drives off the motor shaft. Explosion proof 
motors will be necessary as all are in close proximity to 
the well. Open motors, however, can be safely used by in- 
stalling an air duct with a flexible air tube from the main 
tube to each motor. Air would be forced through the duct 
by a fan installed in intake end of duct. The intake naturally 
must be at a safe distance from the well so as to insure 
hydrocarbon free air to the motors. The motors driving the 
draw works and mud pumps will be quite large, several 
hundred horsepower while the motor driving the mud mix- 
ing pump will be small, probably not more than 100 bhp. 
To get maximum efficiency, this motor should be hooked up 
to take power from the generator powering some other 
piece of equipment, such as the rotary table. This way, mud 
can be mixed while rotating without in general, interfering 
too much with drilling operations. If, on the other hand, an 
entire generator must be segregated to operate this small 
pump, a mud pump will be taken out of operation with 
frequent undesirable results. 

One thing to remember about an electric rig is that many 
magnetic switches are necessary. These switches are used 
so frequently as to create a case of mechanical abuse. Auto- 
matic shut down switches should be placed at the derrick 
top to prevent the traveling block running into the crown in 
case of control switch failure. The saline action of ocean air 
would probably aggravate the switch condition on an elec- 
tric rig working on the beach or in off shore drilling.- 

The all electric rig is restricted to areas served by reliable 
high tension energy. The engine driven electric rig has no 
more restrictions than any combustion engine powered job. 
All generator assemblies, transformers, motors, and pumps 
may be mounted on skids and/or dollies that facilitate 
moving and rigging up. This provides a definite saving over 
steam rigs the same as is the case with combustion engine 
power. Very few DC electric rigs are in operation today 
compared to the many combustion engine powered rigs to 
be found in all fields. Not much data is available regarding 
them. Performance of the few in operation, however, is 
such as to warrant consideration when purchase of new 
drilling equipment is on the fire, even though the first cost 
is higher than other types of power. 


AC Electric Drilling 

In the past some experimental work has been done with 
AC drilling. A few such rigs have been built using current 
from high voltage public utility lines. The writer has had 
no contact with such equipment so cannot comment on it. 
We do know, however, that further experimental work is 
being done with this type of energy. The difficulties inherent 
in an AC rig when compared to DC power are such as to 
detract from its apparent feasibility. The progress of tech- 
nology, however, is such as to make it inadvisable to say 
this or any other power is impossible. 

In the final wash, the type of drilling power most satis- 
factory is a matter of economics, The only place where the 
above is ruled out is when drilling is to be done where no 
AC electricity is available. Here the all electric rig cannot 
be considered. Engine power must be the source of energy, 
whether it be applied to the drilling rig through torque 
converter or DC current. In all cases, the type of engine 
most desirable will depend much on the type and price of 
available fuel. This then becomes a matter of economics. 
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GAS ENGINE 





@ Nordberg POWER CHIEF Gas Engines are low 
cost, medium speed units, ruggedly built for production 
pumping jobs where ’round-the-clock performance is a must. 


Available as straight power units, rated 18 hp max., 
with stub shaft or clutch power take-off... and as “packaged”’ 
generator sets producing up to 10 kw, Nordberg POWER CHIEF 
Gas Engines are simple to install and easy to maintain— 
always ready to efficiently serve you 24 hours a day. 


And remember . . . these compact units are backed by the 
same reputation for dependability as the larger Nordberg Diesel, 
Gas and Duafuel® Engines.used across the nation for 
pipe line pumping. Clip coupon for copy of Bulletin 231. 

Nordberg Mfg. Co., Milwaukee, Wisconsin 


THERE IS A NORDBERG DISTRIBUTOR TO SERVE YOU 
IN ALL PRINCIPAL CITIES. 
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Builders of America’s Largest Line of Heavy Duty Diesels HACHINER} 





Nordberg Mfg. Co., Milwaukee, Wis. 


Please send full details on the new Nordberg POWER CHIEF 
Gas Engines. 
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Keys To Profitable Drilling Contracts 


Management ability is basic factor needed in 
drillers and tool pushers if contractor expects 


to remain in better than average economic position 


Wuat really determines the value 
of a driller or tool pusher in a contrac- 
tor’s organization and operations? Ob- 
viously, a number of things are con- 
sidered in establishing his rate of pay. 
These include the “going rate,” the 
man’s experience, and the availability 
of qualified personnel. 

The real basic factor in establishing 
his worth to the organization, however 
— and this should never be overlooked 
—is his ability to make his company 
competitive with other similar com- 
panies. 

The word “competitive” here refers 
to efficient operation in all phases of 
drilling, including: 


(1) Length of time it takes to tear 
down 

(2) How well the equipment is main- 
tained 

(3) How well the equipment is used 

(4) Amount of time the bit is on 
bottom 

(5) Choice of time to make a trip 

(6) Choice of bits to use 


(7) Use of crew’s time when not 


making a trip and 
(8) Effective utilization of the crew’s 
efforts at all times 


There are many other phases to con- 
sider, but these rank as the more im- 
portant. Reflecting on the phases of 
drilling pointed out above, it can easily 
be seen that a supervisory employee’s 
worth to a contractor depends on his: 


Judgment, 

Technical Ability, and 

Economic Utilization of Men and 
Equipment. 


Judgement. One could say that 
judgement is the ability to make de- 
cisions, which, based upon conditions, 
are most likely to be correct. How does 
one acquire “good judgement?” It prob- 
ably results from (1) education (either 
school or self-education), (2) experi- 
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ence (both good and bad), and (3) 
native intelligence. 

Not much can be done about native 
intelligence, but every normal person is 
born with enough of it, and it is a valu- 
able property provided it is properly 
used. ; 

Using experience in making deci- 
sions depends on proper thought and 
analysis of past occurrences. For in- 
stance, none of us go after a “left- 
handed” wrench but once. We have 
analyzed that situation properly. 

Formal education is something that 
has been easy for some to obtain, ak 
though for others circumstances have 
prevented its acquisition. Books and 
magazines, however, are available to 
everyone, and the individual need never 
quit learning through this medium. 
Some of America’s most successful 
and valuable citizens are self-taught. 


Technical Ability includes the ability 
and knowledge necessary to use and 
maintain equipment entrusted to the 
care of the driller and tool pusher. It 
also indicates an understanding of the 
functioning of the equipment in rela- 
tion to the job it should perform. As 
with judgement, technical ability re- 
sults from education, experience, and 
native intelligence. 


Economic utilization of men and 
equipment indicates a knowledge of 
how to get the most results with the 
least total effort, and with the safest, 
easiest, and quickest methods. This, 
again, is a result of education, experi- 
ence, and native intelligence. 

What happens if these three—judge- 
ment, technical ability, and economic 
utilization of men and equipment—are 
implemented in drilling a well? 

The contractor is placed in an eco- 
nomic position where he can get more 
drilling contracts and make more profit 


per well. More drilling contracts result 
in steadier work, which means more 
total income for the individual. More 
drilling contracts and more profit mean 
higher wages and better equipment. 


Applying the Factors 
All these factors boil down to one 
basic premise—control of costs. Let 
us consider how this factor .is im- 
portant to successful operations, and in 
making the driller or tool pusher’s serv- 
ices successful. 


Costs. Success of the driller and of 
the tool pusher is largely measured by 
the cost of operation in relation to the 
conditions under which a well is drilled. 


Attitudes are important. The general 
attitude of the tool pusher or driller 
about a job is reflected in the attitude 
of the crews. What he says, how he 
says it, what he does, how he does it, 
and how he thinks—these are all de- 
termining factors in crew attitude, wel- 
fare, and teamwork. 


Cooperation. The tool pusher has 
great latitude in influencing cost con- 
trols, and because of this latitude, must 
recognize this responsibility. He can- 
not control costs alone, though, and it 
must be through the help and under- 
standing of the drillers (and individual 
crew members) that he perform this 
function properly. 


Buying. The tool pusher does a great 
deal of buying as the result of his own 
observation of the needs, and also at 
the suggestion of the driller. He is obli- 
gated to buy wisely. 


Communication. Purchases are 
usually reported on purchase orders. 
These orders should contain the details 
of why the object was purchased. They 
are important for accounting records, 
billing on contracts, and for proper 
handling in the main office. Most im- 
portant of all, details are necessary in 
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“THE MEW [fF ‘SEAMLESS TUBE MILI 


set in the heartland of the oil country 


Here at Pueblo, Colorado, stands the new of casing and tubing that are tops for 
CF&I Seamless Tube Mill—strategically precision and quality. 
located in the heartland of the Western oil CF&I Seamless Oil Country Casing 
country to give prompt on-the-spot atten- and Tubing meet API STD 5A specifica- 
tion to the needs of oil and gas companies _ tion and are available in sizes from 23%’’ 
in the Rocky Mountain and Southwest areas. O.D. through 95%” O.D. 
The new C F & I Seamless Tube Mill is 
the newest mill of its kind West of the 
Mississippi. To all members of the petroleum _ 
industry we extend a cordial invitation to CF&I TUBULAR PRODUCTS 4 
inspect the modern facilities and advanced (FI 2 
inspection techniques which now assure you ’ Cite 
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order for top management to fully un- 
derstand the purchase. Top manage- 
ment, to run the business, must have an 
accurate picture of field conditions. 


Economic pay-out. With each pur- 
chase, the intelligence of the tool 
pusher is tested. He should not ordinar- 
ily buy just to “have it on hand” or be- 
cause “we might need it some time,” or 
because it is a “new fangled gadget.” 
The purchase should have economic 
use and should be purchased on an 
economic pay-out basis, or for absolute 
maintenance to keep the rig running. If 
the driller understands this, he can 
better understand the problems of the 
tool pusher. If the tool pusher under- 
stands it, he will be fulfilling another 
management responsibility. 


Time vs. Cost. As the name implies, 
the tool pusher’s objective is to crowd 
the job to “make hole,” finish in the 
best possible time at the lowest cost. 
The tool pusher and the driller must 
continue to try to do more with less 
time and less costs. It must be remem- 
bered, however, that time saved at 
higher costs is not the goal sought. 


Job Planning. From past discussion 
it can be seen that the over-all picture 
is a balance of time against costs. Pur- 
chasing is a part of the job planning— 
which is a part of cost planning. The 
tool pusher and the drillers must try to 
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increase drilling speed without loss 
from work stoppage. Preventive main- 
tenance thus becomes an important fac- 
tor. Breakdowns, stoppages, expensive 
repairs, probing jobs, and all other 
troubles must be avoided if possible. 


Depreciation. Depreciation is a part 
of real costs. The way the tool pusher 
handles his men and equipment and 
the way the drillers handle their men 
and equipment determine the real de- 
preciation costs. 


Interpreting Policy. It is top manage- 
ment’s responsibility to communicate 
its policies to the employees. The tool 
pusher and the driller interpret and 
implement these policies (bearing in 
mind the basic intent of the policy 
makers). 


Small Costs Get Big. As the tighten- 
ing of the competitive situation be- 
comes more acute, the responsibilty of 
the tool pusher for tighter control of 
costs multiplies. Small cost items be- 
come important. A broken sack of 
mud, loss or breakage of hand tools, or 
failure to properly use oil or grease are 
signs of waste. A hammer, dropped on 
the ground around a rig and not picked 
up within 30 minutes, is a lost tool. It is 
either covered up by something within 
that time or a truck runs over it and 
buries it. At current labor rates, a four 
man crew costs a company approxi- 
mately 13 cents for every minute they 


are on tour. A waste of their time costs 
the drilling contractor, the oil com- 
pany, the public, and (in the long run) 
the men themselves. 


Carelessness. This can originate any- 
where in the organization. The job of 
management is to recognize it as soon 
as possible and apply the specific 
remedy. Somebody kicks a wrench in 
the hole, makes an improper connec- 
tion, or breaks the head off a hammer 
and flings it as far as he can—these are 
signs of morale deterioration that the 
driller or tool pusher must recognize 
and take appropriate action. Of course, 
giving credit for a job well-done must 
never be forgotten. 


Practical Psychologists. Tool pushers 
and drillers must also become practical 
psychologists and build cooperation for 
mutual welfare. If a crew’s morale ap- 
pears to be lowering, they should at- 
tempt to find the cause and apply the 
remedy. They must be able to recog- 
nize individual short-comings, resolve 
differences, and build harmony in the 
crews. 


Public Relations. Tool pushers and 
drillers are the most important public 
relations representatives that a con- 
tractor has. They have direct contact 
with the public. The public’s attitude 
toward the company is formed by what 
it sees and what it hears. Respect for 
the landowner’s rights can be shown by 
keeping all trucks on only the necessary 
roads, seeing that cattle gates are kept 
closed, hauling cans and other refuse 
away rather than throwing them in the 
pond or the field, and by saving the 
farmer’s crops. 

Disregard of these and other com- 
mon courtesies costs in money or pres- 
tige, or both. Control of these policies 
is a direct responsibility of the tool 
pusher, and in turn, the drillers. 


Conclusions 


The public and the contractors are 
voicing an increasing demand for wells 
drilled at less cost while at the same 
time, the cost of supplies, labor, and 
equipment continually rise. 

It isn’t the purpose of this discus- 
sion to attempt to determine why this 
is happening. It must be admitted and 
let stand at that point. The challenge 
must be met—or the contractor is likely 
to go out of the business. None of them 
desire to do that. 

A company can be competitive if 
every driller and tool pusher constantly 
question every proposed purchase, 
every time-taking activity, every trip 
made, and seek to improve their super- 
visory qualities. 

The size of both his and his com- 
pany’s income is primarily dependent 
upon how competitive his company be- 
comes. kkk 
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Good fit for 


Yes, from the broad line of Fairbanks-Morse “ZC” Engines, 
you can fit the engine to the pumping unit. No need to 
overpower and waste money...no need to underpower 
and take the chance of breakdown. From 3 to 30 hp. 
there’s a “ZC” that will ideally answer your requirements. 

All “ZC” sizes are high displacement, heavy-duty slow 
speed models. Horsepower is rated for continuous service. 
They are all single cylinder types .. . economical to main- 











tain without shop servicing. Simply and ruggedly designed, 
there are no complicated parts and delicate adjustments. 
And all engines have the famous extra-heavy, double fiy- 
wheels which assure symmetry and perfect balance, poised 
or rolling. Power take-off on either side of the engine... 
there’s always one flywheel between load and engine. 

See your local supply store or write Fairbanks, Morse 
& Co., 600 S. Michigan Ave., Chicago 5, Ill. 
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a name worth remembering when you want the best 


OIL FIELD EQUIPMENT ¢ PUMPS @ SCALES e ELECTRIC MOTORS © GENERATORS ¢@ LIGHT PLANTS ¢ DIESEL, DUAL FUEL & GASOLINE ENGINES e MAGNETOS e DIESEL LOCOMOTIVES 
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WHAT’S DOING IN DRILLING 





KANSAS 


* Cities Service reports a one-quarter 
mile extension of the Willowdale pool 
of Kingman County, Kansas, in the 
.completion of its confirmation well, 
Mueller C No. 1. 

Well is a southeast diagonal offset of 
the Aurora-Amsden No. 1 discovery 
and established a potential at the daily 
rate of 3295 bbl from perforations in 
the Viola from 4473 to 4490 ft. Drilled 
to a total depth of 4660 ft, the well was 
plugged back to 4509 ft. Extension is 
approximately 17 miles southwest of 
Kingman. Cities Service is in the proc- 
ess of completing 2 additional wells 
and drilling 2 others. 


NEW MEXICO 

% In the Anderson Ranch unit, Lea 
County, Unit Well No. 15 has been 
drilled to a depth of 10,003 ft by Con- 
tinental Oil Company. Drillstem test 
at 9629-9850 ft in Wolfcamp flowed 
72 bbl of oil in 1 hour. 


a A 


%* Cities Service has given the Drickey- 
Queen pool of Chaves County New 
Mexico, a % mile north extension in 
the completion of its State AN No. 1 
for a flowing potential of 492 bbl of oil 
daily. 

Well flowed 82 bbl of oil, no water, 
through 2-in. tubing during a 4-hour 
potential test. Total depth is 3062 ft 
and the Queen sandstone was topped 
at 3042 ft. Extension is in the center 
SW SW, Sec. 2-14s-31le, approximately 
30 miles northwest of Lovington and 
5 miles southwest of the Caprock field. 
Cities Service has a 3500-acre drilling 
block in the field. 


TEXAS 


State of Texas Tract 393 No. 1, 
Laguna Madre area, Kennedy County, 
has been completed by Continental 
Oil Company. Well was plugged back 
to 9441 ft after total depth of 13,000 
ft. Casing was set at 13,000 ft and per- 
forations made at 9404-34 ft in Frio 
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sand. Well flowed 2,500,000 cu ft gas 
and 25 bbl of distillate through a 
12/64-in. choke. Open flow potential 
is 20,000,000 cu ft gas. Shut in tubing 
presssure, 3900 Ib. . 
* A one-quarter mile extension of the 
South Cowden-Ellenburger pool of 
Ector County, Texas, was reported by 
Cities Service in the completion of its 
joint interest Foster E No. 1 for a daily 
potential of 760 bbl of oil. 

Well is 4%4-mile southwest diagonal 
offset to the company’s joint interest 
TXL “K” No. 1 discovery well and 
flowed 412.57 bbl in 13 hours from 
perforations in the Ellenburger from 
12,913 to 13,000 ft through %-in. 
choke after acidizing. Flowing tubing 
pressure was 200 lb and the gas-oil 
ratio 970 to 1. Drilled to a total depth 
of 13,118 ft, water level was estab- 
lished at 13,100 ft. Total oil column 
above water in Foster E No. 1 is 190 ft 
which confirms a total oil column in 
the field of 285 ft. 














McCullough Tool Company’s new tug and barge which will be used in Louisiana for offshore duty. McCullough crews are in the 
process of radiation logging and perforating a Texaco well on Texaco’s drilling barge “Chandler” located in Lake Pelto. (Insert) 
McCullough’s Los Angeles and eastern division personnel aboard McCullough Tool’s new barge. Standing: Bill Perkins, Nate Erwin, Bob 
Smith, Dick Casterline, Jack Marler, W. S. Reynolds, Herman Schaller, J. J. McCullough, H. E. Hester, D. J. Hall, and John Cooper. 
Kneeling: K. K. Campbell, O. E. Petty, A. D. Beman, M. L. Van Wagner, Ed Zareh, and John George. 
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Tested in the lab...proved in the field 
UNAFLO* assures dependable, uniform performance 


Every time you specify Unaflo Oil-Well Cement for a 
high-temperature, high-pressure cementing job, you 
know that you’re getting the same top-quality product. 
You’re sure of this uniformity because Unaflo is pro- 
duced under rigid quality controls. Skilled technicians 
test Unaflo regularly throughout its manufacture. Also, 
its performance is tested through a wide range of temper- 
atures and pressures in our research laboratories. 


And Unaflo’s consistent high quality proves itself in 
the field. In emergencies, you can be sure of vital extra 
time because of Unaflo’s retarded set. You know that 
Unaflo will stay fluid and pumpable despite well-bottom 
heat and pressure. And, after its retarded period, Unaflo 
forms a strong, tight seal that’s resistant to sulfate 


waters. 


*“UNAFLO” is the registered trade-mark of the retarded oil-well cement 
manufactured by Universal Atlas Cement Company 


MINNEAPOLIS « WACO « KANSAS CITY « BIRMINGHAM ¢ CHICAGO ¢ NEW YORK 
Export Distributor: United States Steel Export Co., New York 





si | 


FOR YOUR CONVENIENCE, we have compiled average test re 
sults for Unaflo’s thickening time and compressive strength 
For your copy of this up-to-date, authoritative data, write any 
Unaflo office. Universal Atlas Cement Company (United 
States Steel Corporation Subsidiary), 100 Park Avenue, New 
York 17, N. Y. All tests are made according to the latest API 
Recommended Practice for testing Oil-Well Cements. 








Universal Atlas Cement Company 











RETARDED 
OIL-FIELD CEMENTS ‘ OIL-WELL 
Unaflo Retarded Oil-Well Cement Atlas Portland Cement —Type I! CEMENT 
Resistant to Sulfcte Waters Resistant to Sulfate Waters - 
Atlas Portiand Cement — Type | Atlas High-Early Cement —Type Ill PE-U-134 


UNITED STATES STEEL HOUR—Televised alternate weeks—See your newspaper for time and station. 
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Drilling 

















7 Steer mae TEXAS 

Rotary Rigs Operating in Oil Fields of United States and Canada* = The British-American Oil Produc- 

July 5 Julyi2 July19 July 26 Aug.2 Aug. 9 ing Company of Dallas, Texas, has 
Pacific Coast a 123 121 121 120 120 completed its No. 1 TXL “K” located 
Oklahoma 291 303 281 307 310 328 20 miles SSE of Sweetwater in the 
Kansas... 173 168 169 164 157 168 NE SE Sec. 15, Block 2, T & P RR 
Rocky Mountains en Me 2 2 6 M3 255 Company Survey, in the E. A. Cam- 
Canada 140 151 148 167 178 = 157 brian field of Nolan County. 
Ark-La-Tex a 176 176 176 158 155 163 On potential test the well flowed 285 
West Texas and New Mexico... 493 485 468 455 456 456 bbl of 50 gravity oil per day through 
Gulf Coast.. . ae 542 546 544 546 536 %-in. choke from the Cambro- 
Illinois cin, ae 135 141 122 115 114 Ordovician dolomite section at a depth 
North Texas 333 324 310 295 316 313 from 6030 to 6082 ft after treatment 


with 1000 gal of acid. Gas-oil ratio is 

2669 2656 2613 2589 2616 #2610 574 CF per barrel. Core analysis in- 

dicates a total of 85 ft of effective pay. 

* A one-half mile northeast extension 

a ———SSSSS=_— Of: Spraberry sandstone production in 

the Flat Rock pool of Upton County, 

Texas, was reported by Cities Service 

in the completion of its joint-interest 

University AQ No. 3 at a daily rate of 
725 bbl of 36 deg oil. 

Well flowed 151 bbl of oil in 5 hours 
from Spraberry perforations from 
7124 to 7147 ft through %4-in. choke 
after sandfrac. Flowing tubing pres- 
sure was 150 Ib and the gas-oil ratio 
was 850 to 1. Well had been drilled to 
the Ellenburger at total depth of 11,- 
086 ft, then plugged back to the 
Spraberry. 

Extension is located 1980 ft from 
the south line, 660 ft from the west 
line, Sec. 30, Block 3, U.L. survey. 


LOUISIANA 
* Continental Oil Company has com- 
pleted the Maple Hughes No. 1, Lake 
Arthur field, Jefferson Davis Parish, to 
a total depth of 9220 ft. Casing was set 
at 9197 ft and perforations were made 
at 9084-9110 ft in Clavulina sand. 
Well was flowing 3,140,000 cu ft gas 
and 35 bbl of distillate through 12/64- 
in. choke. Tubing pressure was 3500 Ib, 
shut in tubing pressure, 3700 Ib, and 
ve gravity 50.6 deg. 
ps412a - , % With the completion of its Miami 
z enn ee Nos. 16, 17, and 18 as gas distillate 
producers, Pan American Production 
Company is temporarily suspending 
development of its large South Pecan 
Lake gas distillate reserve in south- 
eastern Cameron Parish. Additional 
drilling is -planned for next year. Last 
3 wells have all been dually completed. 
Miami No. 16 flowed 44,000,000 cu ft 
per day from the A-1 zone at 7700 ft 
and 50,000,000 cu ft per day from the 
A-2 zone at 8250 ft, Miami No. 17 
flowed 52,000,000 cu ft per day from 
the C-1 zone at 10,500 ft and 25,000,- 
000 cu ft per day from the C-6 zone at 
12,300 ft, and Miami No. 18 flowed 
30,000,000 cu ft per day from the B-2 
zone at 8800 ft and 35,000,000 cu ft 
per day from the B-3 zone at 9900 ft. 
South Pecan Lake, discovered in 
October 1951, is one of South Louisi- 
ana’s major gas reserves. 














*As reported to the American Association of Oilwell Drilling Contractors by Hughes Tool Company. 








The 


IN THE SERVICE 
OF THE R.C.A.F. 


Although the Otter carries 
twice the payload for much 
longer ranges . . . it still 
duplicates the outstanding 
performance of the world 
famous Beaver (120). 








he 
See & Now in Quantity Production 
sk for Commercial Operators and 
the Royal Canadian Air Force. 
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Then the Hercules “Type F”’ Tubing Head is your 
answer. This compact (approximately 11” high) 
mandrel-type head is constructed of electric 
cast steel and packed off with “O” Rings. The 
bolted flange and mandrel are cast in one piece 
for ease of installation. Tested to 2000 psi 
hydrostatically. 2” side outlets furnished. Avail- 
able in casing sizes from 442” OD to 7” OD and 
will suspend 2”, 22” or 3” plain or EUE Tubing. 





SOLD THROUGH ALL SUPPLY STORES 
Write for complete information 


HERCULES TOOL COMPANY |= _ TYPE ae 
Manufacturers of Oil Field Equipment 3 


GENERAL OFFICES AND PLANT e TULSA, OKLAHOMA 
Export Representative Oil Field Equipment Co., Inc. © 30 Church Street, New York, N. Y. 





SINCE 1924 
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CAVINS-BENNY 
quick change 


POLISHED ROD 
CLAMP 


no wrenches 





Moving 
to a New Address? 


If you are moving or expect possibly to 
move any time soon, save the coupon 






below for your convenient change of no bolts 
address. It will prevent your copy of The 
Petroleum Engineer from being lost or SELF-TIGHTENING 
tadteactad — Weight of rods pulls 
—_ wedge into position in 
ee body. 
SELF-RELEASING— 


TO: The Petroleum Engineer 
P.O. Box 1589 e Dallas 
CHANGE MY ADDRESS, beginning with 


Clamp removed by re- 
lieving the load and 
lifting the wedge. 


Adaptable for setting, 


















: servicing or permanent 
the issue installation. 25,000 Ibs. 
A.P.1. rating. 
FROM: —_ ee ee eee 
— eeeeeeceese eeeeeeeoee 
TO: 





The CAVINS Co. 


Main Office and Factory 
2853 Cherry Ave., Long Beach 6, Calif. 
Refer to Composite Catalog or 7 Phone pt 
write for Rod Clamp Bulletin 








Branch Offices 
Ventura e Santa Maria © Bakersfield © Tait 
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Drilling 

OKLAHOMA 

* Continental Oil Company’s Flet- 
cher-Dotson No. 1, Camp Tussy pool, 
Carter County, has been dually com- 
pleted for an IP from the Fusulinid of 
456 bbl through a %-in. choke, and 
from the Tussy at 427 bbl through a 
20/64-in. choke. Well was plugged 
back at 4772 ft after drilling to a total 
depth of 4806 ft. Casing was set at 
4805 ft and perforations were made at 
8 intervals in the Fusulinid and Tussy. 
Casing pressure was 600 Ib, gravity, 30 
deg. Tubing pressure was 300 Ib. 

* Sunray Oil Corporation has com- 
pleted the third successful oil producer 
in the Northwest Trimue pool, a new 


exploratory development in Tillman 
County, southern Oklahoma. The com- 
pany’s No. 1 Alexander, SESE NW 


‘Sec. 3-3S-19W, is flowing at the rate of 


115 bbl of oil per day on 18/64-in. 
choke, tubing pressure 115 lb. 

The new Sunray well is a west offset 
to the field discovery well. It is drilled 
to a total depth of 5070 ft and per- 
forated 4968-77 and 4996-5003. 


*% Vickers Petroleum completed in the 
Springer sand at its No. 2 Crawford in 
Southwest Panther Creek, Garvin 
County. Well flowed 685 bbl of oil in 
28 hours through a 28/64-in. choke. 
Perforations were at 9645 to 9674 ft. 
Total depth was 9800 ft. 











cost. 





Paten No. 
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LOW COST PUMPING! 


You have it if you use the proper 


MARTIN PLUNGER 


Grooved Bodies — Split Rubber 
& Duck Rings 


Ll. tt repairs for 14rd to 14th the cost of a new 
plunger. Only the rings are replaced. 


3. Gives longer runs and therefore less pulling 


4. Saves 50% to 80% on barrel or tube cost be- 
cause of slow rate of wear. 


5. Increases production in many cases. 


SAND FRAC tured wells, for example, can 
P 


be extra hard on ordinary pumps, but many Operators 
are finding it easy to handle the sand with Martin 
Plungers. They handle salt water, sand and any gravity 
of oil from any depth to 10,000 ft. more economically 
than any other equipment. They may be used in stroke- 
thru installations when necessary. 


Sold thru supply companies 


JOHN N. MARTIN 


MANUFACTURER 
9 W. Brady St., Tulsa, Okla. 


Tel. 4-9415 





CANADA 

* Canadian Bishop Oil, Ltd., has 
spudded its Pembina Number 16-2] 
well on a recently acquired 160-acre 
Crown Lease in the Pembina oil field 
area of Alberta Province, Canada. An- 
ticipated total depth is 5350 ft. Well is 
Y4 mile north of a fully equipped Car- 
dium oil well which is temporarily 
shut-in pending completion of a pipe 
line to the field. 

% Pacific Petroleums Ltd. and Asso- 
ciates report that Pacific Fort St. John 
No. 38 well, approximately 16 miles 
northwest of the town of Fort St. John, 
British Columbia, obtained strong gas 
flows on drillstem tests from the Trias- 
sic “D” zone sand. 

Test from 4990-5005 ft received gas 
to surface in 5 min. Test from 5005- 
25 ft had gas in 2 min. Test from 5025- 
53 ft received too small amount of gas 
to measure. 

With casing set at 4964 ft, well will 
be completed open hole, with expec- 
tations of nitro-glycerin being em- 
ployed later. 

Pacific Fort St. John No. 38 is a 
3-mile step-out from No. 36, and it is 
planned to make another 3-mile step- 
out for No. 39. This is the third well in 
the Red Creek field, with each well a 
step-out of from 3 to 3% miles from 
the previous location. Each well has 
been completed in the Triassic “D” 
zone. An estimated 40 ft of productive 
sand in this zone has been penetrated. 


MONTANA 

* A fifth successful Moulton sand 
completion for Ponder Oils Incorpo- 
rated, 9 miles west of Sweetgrass, has 
been announced. Field reports indi- 
cated the well, Pattie Stewart-State 
No. 5, which flowed initially at 55 bbl 
of 40 deg oil an hour, was giving up 
oil by heads at a rate of 30 bbl an hour. 
Top of the productive sand was con- 
tacted at 2682 ft and bottom of hole 
was made at 2710 ft with 31 ft of effec- 
tive pay zone in between. Production 
casing was set to a depth of 2683 ft 
and the rig was skidded south for a 
start on Pattie Stewart State No. 6. 

Well is in Toole County. 








Useful Tool 


American Steel and Wire has de- 
signed and has available, for the use 
of the industry, a very handy and 
simple to use ton-mile calculator. 
Constructed of heavy cardboard in 
a circular shape, the instrument 
gives a direct ton-mile calculation 
for trips up to 20,000 ft with either 
3% or 4%-in. drill stem and con- 
siders both block and hook weight 
and buoyant drill collar weight. 
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Tubing leaks show up 
under pressure with 


Hyudro-Test 


| 
| 
A Retrievable Plug Method 
| 


Only with Hydro-Test can all 
collar and pin threads be tested 
in their ““made-up” position un- 


der actual well conditions, while 


tubing is being run in the hole. 
Corroded pits and pinholes are 
not detected by calipers. A hy- 
draulic pressure test by the 
Hydro-Test method is the only 
sure way of finding all leaks and 
weak spots in the tubing. You 
save future pulling jobs with 
Hydro-Test. 





Portable powered trucks contain 
all equipment and facilities for 
testing tubing of any size at rig. 
SERVICE DEPOTS 

LONG BEACH 

Hydro-Test, Inc. Phone 404-466 
BAKERSFIELD 

Hydro-Test, Inc. Phone: 5-3504 
SANTA MARIA 

G & O Production Service. Phone: 5-4163 
VENTURA 

G & O Production Service. Phone: Mi 8-2213 
OKLAHOMA CITY 

E. L. Harrigan, Phones: FO 5-4406, JA 5-1850 





HOUSTON 
Hydra-Test, Inc. Phones: OL 1811, MI 9-2206 
Units available from Kilgore & Alice, Tex. & 
Lafayette, La. 


ODESSA 

Hydro-Test of West Texas: Phone: 6-4182 
WICHITA FALLS, TEXAS 

The Portable Pipe Service Co. Phone: 3-2697 
GREAT BEND, KANSAS 

McAdams Pipe & Supply Co. Phone: 4342 











34 


HYDRO-TEST, INC. 
1905 EAST 27th STREET, LONG BEACH 6, CALIF. 
PHONE: 404-466 
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One good reason for the widespread use of a Harbison-Fischer Double-Displacement 
Rod Pump in water flood production wells is the a flexibility of a sucker rod 
actuated insert pump as compared to centrifugal or reciprocating pumps. Double- 
Displacement rod pumps also will handle more volume than a tubing pump. 

The Double-Displacement Pump is a full insert type assembly with two plun- 
gers and barrel tubes in tandem operating with a single set of valves. It seats in a 
standard cup type seating nipple or the old working barrel in the tubing, and operates 
like any other conventional insert pump. Double-Displacement Pumps are avail- 
able in bottom hold-down types in 2”x1%", 24%"x2", 3"x2%" and 4"x3%" 
sizes with these bore constants: 144”=.408; 2”=.762; 2'4"=1.194; 34 "=1.892. 
<To calculate production for 24 hrs., multiply S/Min. x length of stroke x constant.) 

Double-Displacement Pumps with H-F Flexite Ring Plungers are recommended 
for wells making water, but Tuff-Temper, Precision, and H-F Composition Ring 
Plunger assemblies are also available for various well conditions. 

Double-Displacement Pumps are in successful operation in various fields 
throughout the mid-continent area, including many water flood projects. Lead- 
ing stores will be glad to give you additional information, or write to us for 
an illustrated bulletin and comparative field test data. Harbison-Fischer Mfg. Co., 
P. 0. Box 127, Fort Worth, Texas. Factory representatives throughout the oil country. 


HARBISON-FISCHER 


W/LSON 


Double -vicplaccment 


PEND 





To obtain more information on products advertised see page E-43 B-1 1 9 








EXPLORATION ACTIVITIES 





NEVADA 
* Shell Oil Company will drill a third 
well in Nye County, Nevada, site of 
the state’s first oil discovery last winter. 
The new well, the No. 2 Eagle 
Springs unit, will be about 9 miles 
southwest of the discovery well. The 
company’s second attempt, about 5 
miles south of the discovery well, 
proved dry and was abandoned at 
6038 ft. 


TEXAS 


% Pure, Ohio, and Melben Oil Com- 
pany will soon begin drilling opera- 
tions off of the Texas coast in 55 to 60 
ft of water. Location for the venture 
lies in the federally controlled waters 
outside of the 10'2-mile line claimed 
by Texas. Presently projected depth 
for the test is below 10,000 ft. 

A 70 by 106 ft structure will be used 
in drilling the test. It will be served by 
a tender of the converted LST type. 
* Cities Service is locating a test well 
in Henderson County, Texas, on its 
4600-acre block, 912 miles southeast of 
Athens, Texas, with the nearest pro- 
duction being 8 miles northwest in the 
Blackfoot pool. 

The Briggs No. 1, is located 330 ft 
FNL and 330 ft FWL of Block 28, 
Phillips Jackson Survey, A-392. Pro- 
jected total depth is 5800 ft into the 
sub-Clarksville and the Woodbine 
sand. 

* A new wildcat oil discovery well 
flowing at a potential rate of 396 bbl 
per day in Stonewall County, Texas, 
has been announced by Sunray Oil 
Corporation. The new well, Sunray’s 
M. C. Johnson No. 1, is three-quarters 
of a mile from production in the 
Flower field, and the completion may 
be a northern extension of this field, 
southeast of the town of Aspermont. 

Well was completed to total depth of 
4270 ft, and is producing from the 
Canyon series, having penetrated 42 
ft of producing pay sand. The oil is 
38.5 gravity, gas oil ratio 456 to 1, 
tubing pressure, 70 Ib. 

Sunray has staked location for an 
east offset. 


% One new Caddo has been opened 
in North Texas. D. G. Gordon of 
Breckenridge, Texas, completed the 
No. 1 G. R. Lunsford as a Caddo dis- 
covery in Throckmorton County, 8 
miles southeast of Throckmorton. Well 
flowed 310 bbl of 43 deg oil per day 
through 14/64-in. choke from perfor- 
ations at 4098-4108 ft.. Casing was set 
at 4339 ft, total depth. Gas-oil ratio 
was 640-1, tubing pressure 480 Ib. 
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Trinidad Northern Areas Limited’s platform and rig on site of company’s first offshore 


\ Ves a4! 





well. Site is six miles from Credos Point off the southwest coast of Trinidad. 


* Humble Oil and Refining Company 
and Continental Oil Company have 
completed a Fusselman discovery in 
Crockett County. The No. 1-AB Uni- 
versity was tested for a daily flowing 
potential of 114 bbl of 44.6 gravity 
oil, with gas-oil ratio of 589-1. 
Production was through a 14/64-in. 
choke from perforations between 9240- 
9290 ft in 5%2-in. casing. Top of the 
Fusselman was picked at 9240 ft on 
elevation of 2606 ft. Pay section was 
acidized and fractured. 
* Superior Oil Company has a gas- 
distillate discovery on an 1800-acre 
block in Galveston County. The 
Cooper Unit No. 1 flowed 325 bbl of 
41.4 gravity distillate and 5,750,000 
cu ft of gas daily from casing perfora- 


tions between 11,686 and 11,694 ft. 


INDIANA 

* Sun Oil Company has a new dis- 
covery in Posey County, southwestern 
Indiana. The No. 1 Massee had the 
Cypress sand from 2296 to 2303 ft and 
on test made 3 bbl of oil an hour na- 
tural, 14 bbl after fracturing. 


FLORIDA 

* Gulf Refining Company plans a 
12,000 ft Sunniland lime test in the 
Forty Mile Bend pool of Dade County, 
in extreme southern Florida. It will 
be No. 2 State of Florida-340, C SE 
NW 19-54s-36e. Tri-State Drilling 
Company has been given the drilling 
contract. 
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You’ve reached potential pay and cored the section. Now comes 
the big question — pay out or play out? . . . After thousands 
of dollars and months of effort have been spent to accumulate 
acreage, drill an exploratory well, and core a probable produc- 
tive formation, sound business practice demands good core 
analyses . . . and the reliability of these data can be assured by 
the experience and technical background of the organization 
performing the work . . . If your best efforts deserve the best 
possible answer, take advantage of Core Lab’s eighteen years’ 
experience in all active areas. 


CORE LABORATORIES, INC. 


801 CORE 7" TREEWVNM, BWA RCA STS. FEE AS 





DALLAS, HOUSTON, CORPUS CHRISTI, MIDLAND, ABILENE, SAN ANTONIO. TYLER, TULSA, FT. WORTH, WICHITA FALLS, OKLAHOMA CITY, ARDMORE, 
PAMPA, ARKANSAS CITY, GREAT BEND, NEW ORLEANS, SHREVEPORT, HATTIESBURG, JACKSON, LAFAYETTE, DENVER, BAKERSFIELD, WORLAND, 
STERLING, BILLINGS, CASPER, EL DORADO, LUBBOCK, FARMINGTON, LOVINGTON; CALGARY, EDMONTON, REGINA, CANADA; VENEZUELA, S. A 
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Exploration 


CALIFORNIA 

* Shell Oil Company has moved a 
contract rig into the Carrizo Plain area 
in San Luis Obispo County, where they 
will drill another wildcat on Sec. 22, 
30-19. During the past 6 years over 
50 dry holes have been drilled in this 
area without achieving commercial 
production. 

* Humble Oil & Refining Company is 
preparing to drill Humble-Intex- Lerdo 
No. 1 on Sec. 4-29s-27e in Kern 
County. The location is north of the 
Fruitvale field and three miles east of 
Rosedale production. 

* Aeco Corporation in a joint ven- 
ture with British American and Shell 
will drill a wildcat northeast of the 
Russell Ranch field in Cuyama Valley. 
The location will be on Sec. 13, 11n- 
28w where they plan to drill to depth 
of 7500 ft to test the Dibblee, Col- 
grove, and Soda Lake formations. 

* Burt Aston has made a new and 
significant oil discovery at Sunset 
Beach in Orange County. It has a re- 
ported potential of 600 bbl per day 
of 29 deg oil, producing through a 
24/64-in. choke. The well was origi- 
nally drilled to 8707 ft and then re- 
drilled to 7185 ft. 


CANADA 

*% Sapphire Petroleums Limited is 
now rigging and preparing to spud in a 
wildcat in the east Kirkella district 
of the Virden area of southwest Mani- 
toba. It will be the first of 12 wildcat 
wells Sapphire will drill in the Virden 
area this year. It is expected that the 





well will be drilled to approximately — 


3200 ft. 
Sapphire will serve as an operating 
company on the project. 


WYOMING 

* Sapphire Petroleums Limited has 
announced the drilling of two 10,000 ft 
test wells to the Shannon sand in 
Wyoming’s Powder River Basin. The 
wells are located on 2 separate tracts 
in the Powell area of Converse County. 


NEW MEXICO 

* Wilshire Oil Company of Texas’ No. 
12-30 Federal, east Lea County, and 
nearly on the west line of Gaines 
County, has been completed as a 
Wichita-Albany discovery. 

Well flowed 291 bbl of 37.5 gravity 

oil daily on potential test. Gas-oil ratio 
was 1145-1. Production is from per- 
forations at 7248-68, 7275-85, 7294- 
7324, 7330-50, and 7358-7418 ft. 
* Humble No. 1 Jicarilla, in west Rio 
Arriba County, on the southeast flank 
of the San Juan Basin, developed good 
shows in the Greenhorn lime from 
6468-6508 ft. 

Tested for 1% hours, it surfaced gas 
in 13 minutes at the rate of 1,060,000 
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(As Compiled By Rinehart Oil News Staff) 
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| 
| 
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New Wildcat Field Junked Temp. Abandoned Current 
States locations completions completions & abnd. abandoned _ locations active wells 
We Field Oil Gas Dry Oil Gas Dry We Field We Field We Field We Field 
Alabama. . 3 2 0 oO 6 0 0 0 oO 0 1 0 0 0 3 0 
Arizona. .... ‘ 2 > ¢ © 0 0 0 0 oO 0 0 0 0 0 4 0 
Arkansas...... 8 55 1 0 16 32 0 is 0 1 0 0 0 4 12 235 
Canada 
(Williston B.). 28 29 2 0 18 22 0 4 0 0 1 0 0 6 19 14 
Colorado...... 48 39 4 5 62 38 3 18 0 0 3 0 4 0 42 33 
Florida. ....... 9 0 Oo 0 4 0 0 0 oO 0 0 0 0 0 4 0 
Georgia. ...... 1 0 0 0 5 0 0 0 0 0 0 0 0 0 l 0 
Ors 0 0 0 0 0 0 0 0 0 0 0 0 0 0 l 0 
Kansas........ 80 222 8 3 55 147 28 75 0 0 0 0 0 0 64 289 
Louisiana...... 46 229 4 4 33 174 30 35 0 2 0 4 2 9 58-246 
| ae 11 126 1 1 16 109 8 11 0 0 0 0 l 5 14 43 
South........ 35 103 . ‘cm 17 65 22 24 0 2 0 4 1 4 44 203 
Mississippi.... 16 19 1 0 15 14 4 12 0 0 0 0 0 0 16 16 
Montana...... 26 25 1 0 8 18 1 6 0 0 0 0 0 2 24 26 
Eastern...... 3 2 0 0 3 2 0 0 0 0 0 0 0 0 10 6 
Western...... 23 23 1 0 5 16 1 6 0 0 0 0 0 2 14 20 
North Dakota. 10 14 0 0 13 17 0 0 0 0 0 0 1 1 14 29 
Nebraska. ..... 25 30 2 0 11 18 4 5 0 0 0 1 0 0 18 27 
Nevada....... 0 0 1 0 1 0 0 0 0 0 0 0 0 0 3 0 
New Mexico. . 15 92 1 Ys 16 58 71 4 0 0 0 5 2 2 52 125 
a 7 72 1 1 15 57 17 3 0 0 0 2 0 1 40 99 
San Juan..... 8 2 82«0 6 1 1 54 1 0 0 0 3 2 1 12 2% 
Oklahoma..... 94 698 ll 3 70 494 26 197 0 0 0 2 1 16 72 640 
South Dakota. 0 0 0 0 0 0 0 0 0 0 0 0 2 0 
NS cn ceagees 556 1,422 89 18 373 948 87 270 1 1 9 17 1 69 450 803 
eae 40 66 0 0 29 29 19 11 0 0 0 0 0 0 33 84 
Gulf Coast.... 48 106 4 2 27 64 10 27 0 0 0 1 0 5 46 119 
North Texas.. 121 422 18 4 83 242 11 92 0 0 1 0 0 0 41 82 
Panhandle.... 10 70 2 0 8 52 15 4 0 0 0 0 0 8 23 2=—(25* 
South Texas.. 105 189 6 9 74 112 26 53 0 0 7 7 0 6 84 98 
Border Co.... 32 95 7 0 26 69 0 14 0 0 0 0 0 4 38 59 
West Central.. 107 167 28 2 67 100 2 46 1 1 0 1 0 0 47 = 40 
West Texas... 98 307 24 1 59 280 4 33 0 0 4 8 1 46 138 296 
Rea 12 0 0 1 2 1 0 0 0 0 0 0 1 1 25 8 
Wyoming...... 39 58 7 1 19 78 1 12 0 0 1 il 2 7 52 
Totals: Jan.... 699 2,425 121 47 611 1,780 254 584 6 5 10 21 17 144 808 2359 
Feb.... 713 2,816 101 28 503 1,583 228 542 0 5 21 22 29 98 845 2362 
March. 975 2,945 115 42 585 1.866 242 605 0 6 27 33 16 69 950 2659 
April... 966 3,166 117 46 665 2,006 186 618 2 4 20 24 25 108 953 2665 
May... 879 2,727 92 35 600 1,762 170 478 2 2 29 21 13 92 945 2580 
June... 1074 2,978 110 42 704 1,759 250 524 4 2 36 59 35 113 1008 2640 
July... 1018 2,940 132 42 727 2,059 255 666 1 4 15 40 14 117 936 2361 


1954 total. .... 6324 19,997 787 282 


4395 12,815 1585 
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* Figure incomplete. 


Courtsey Rinehart Oi! Reports 








cu ft daily. Recovery was 50 ft of 58.6 
gravity oil and 250 ft of heavily oil 
and gas-cut mud. 


* A new wildcat oil discovery in Lea 
County, New Mexico, has been an- 
nounced by Sunray Oil Corporation. 
The new well, Sunray-Seaboard No. 
1-B State, is 134 miles southwest of 
the East Caprock field and 24% miles 
northeast of the Caprock field. Well 
was brought in with a pumping poten- 
tial of 104 bbl of 36 gravity oil daily 
based on a 15-hour test, gas oil ratio 
150:1 with no water. 

The well, drilled to a total depth of 
3025 ft, topped the Queen’s sand at 
3008 ft. Five and one-half inch casing 
was set at 3008 ft and the operators 
were 17 ft in the pay sand when the 
total completion depth was reached, 
with total depth of pay zone still un- 
determined. 


* In Noble County, Sterling No. 1 
Rence is an extension of production 
in the North Sumner gas area. Well 
found oil saturation in upper Layton 
sand at 3132 to 3141 ft, and on drill- 
stem test netted 600 ft of pipe line oil, 
with flow pressure of 250 lb and bot- 
tom hole pressure of 1270 lb. Follow- 
ing the running of pipe on this well, 
Sterling announced offset location of 
No. A-1 Rence, and No. 1 Garvis as 
second new location. 


SICILY 


* Macmillan Petroleum Corporation 
reports that Aragona No. 1 was spud- 
ded in July 28, 1954, and was drilled 
ahead at 900 ft on August 2nd. This 
test well is located on Mediterranean 
Oil Company’s (Gulf 65 per cent, Mac- 
millan 35 per cent) Aragona-Licata 
permit. The drill site selected after 
nearly a year’s seismic work is about 
¥% of a mile northeast of the village 
of Joppolo near t'< «wn of Aragona, 
in the central seacoast area of south- 
western Sicily. 

Well is being drilled by the American 
International Fuel and Petroleum 
Company. 

The American International Fuel 
and Petroleum Company plans to com- 
mence a deep test exploratory well on 
the Mediterranean Oil Company's 
Comiso permit around September 1, 
1954. Permit was transferred to Medi- 
terranean by McMillian. 


Two successful wells have been 


drilled by the Gulf Oil Company’s sub- * 


sidiary in the Ragusa area about 1% 
miles east of the central-western boun- 
dary of the Comiso permit. These 2 
wells, according to unofficial estimates, 
will probably yield 500 to 700 barrels 
per day of 19 to 23 deg gravity oil. A 
third well in this field is now being 
drilled by Gulf Oil Company’s sub- 
sidiary near present production. 
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Exploration 





OKLAHOMA 

% Deep Kock now has four wildcat 
operauons underway in Oklahoma, 
with 2 tests being conducted in Logan 
County and 2 others in Lincoin 
County. Objective pay formations tor 
the Oklahoma wildcats range in depth 
from 55uU to 65U0 ft. 

* Phillips Petroleum Company has 
successtully tested a third flowing pay 
formation of its No. 1 Steve, new 
Grady County, Oklahoma, multi-zone 
discovery well, 142 mites southeast of 
Bradley. On this test the well flowed 
43.1 gravity oil at the rate of 327 bbl 
per day through a small choke from 
perforations in the Third Bromide for- 
mation between 12,885-973 and 13,- 
0u2-050 ft. Gas-oil ratio was 3768:1. 

The new well previously flowed 
through small chokes at the rates of 
411 bbl of oil per day from perfora- 
tions in the Oil Creek formation be- 
tween 13,735-804 ft and 728 bbl of 
oil per day from Basal McLish per- 
forations between 13,294-325 ft. 

The First and Second Bromide 
formations yielded substantial quan- 
tities of oil on drillstem tests Drilling 
of two or more deep test wells near 
the discovery well is proceeding, and 
the company is moving in equipment to 
start another test a mile northeast. 


LOUISIANA 


* Texas Gulf Producing Company 
has discovered a new gas-distillate field 
in Beauregard Parish. 

On test, the Herpin No. 1 obtained 
a calculated 24-hour potential flow of 
2,110,000 cu ft of gas and an esti- 
mated 100 bbl of 56-gravity con- 
densate, through a 14/64-in. choke. 
Production came from casing perfora- 
tions between 7275-7280 ft. 


KANSAS 


* Deep Rock Oil Corporation has an- 
nounced that 5 new wildcat operations 
are under way or scheduled in Stafford 
and Pratt counties, Kansas, an area in 
which Deep Rock has been active in 
exploration and production work pre- 
viously. Objective pay formation is the 
Arbuckle lime which is found at a 
depth of 3500 to 4425 ft in the area. 
Drilling is already under way on two 
of the Kansas wildcats. Locations have 
been selected for the other three tests 
and drilling will be conducted on a 
continuous basis. 
* Location of Guffey No. 1, a test 
well in Pawnee County, Kansas, has 
been announced by Cities Service. The 
well is located C SE NE SW, Sec. 35- 
22S-15W. A projected total depth of 
4100 ft in the Arbuckle dolomite has 
been set. Well is 10 miles southeast of 
Larned, Kansas, and 114 miles east of 
Dunes field. Natural Gas and Oil Com- 
pany has an interest in the test. 








THE PETROLEUM ENGINEER, September, 1954 


+0005meane longer pump life 














The precision honing of D+B 
Hardened and Honed Barrel Tubes 
assures longer pump life... increased 
pumping efficiency. Accurately meas- 
ured by a Precisionaire Gauge, each 
barrel tube is honed to a precision 
tolerance of +.0005”, thus permit- 


ting perfect fit of any tube and plunger of the same basic size. 

Polished to a mirror-like finish, the working surface of D+B 
Hardened and Honed Barrel Tubes are free from all waves, 
scratches or other imperfections. The precision straightened tube 
and plunger materially reduce friction ...thereby increasing pump 


life and lowering operational costs. 


Strong and durable, D+B Hardened and Honed Barrel Tubes 
are made of high-grade seamless steel and are heat-treated 
and stress relieved by a specially developed process. For D+B 
sub-surface pumps or pump parts, call your nearest D+B or 


CONTINENTAL Supply Store. 


D+B DIVISION 

EMSCO MANUFACTURING COMPANY 
Garland, Texas 

LOS ANGELES, CALIF. 

Houston, Texas 


THE CONTINENTAL SUPPLY COMPANY 


General Offices: Dallas, Texas 


Representatives in all principal oil fields of the world 


To obtain more information on products advertised see page E-43 B-1 2 3 






Serving the Oil and Gas Industries 




























































D+B 


* DEEP WELL PUMPS 
* SUCKER RODS 
* COUPLINGS 
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RUNNING TOUR with MEN in the INDUSTRY 





> Arnold S. Bunte has joined the staff of 
the Denver National Bank, Denver, Col- 
orado, in the capacity of consulting geo- 
logical engineer. A graduate of the Colo- 
rado School of Mines, Bunte was em- 
ployed by the Shell Oil Company as ex- 
ploration geologist from 1926 to 1938. He 
served as consulting geologist and engi- 
neer in Kansas, Oklahoma, Texas, Louisi- 
ana, and Arkansas until 1941, at which 
time he joined the Vickers Petroleum 
Company. In 1953 Bunte joined the fac- 





























ulty of the Colorado School of Mines as 
Associate Professor of Geology, a posi- 
tion which he will continue to hold. 


> F. W. Stewart has been named field rep- 
resentative for the crude oil supply divi- 
sion of Cities Service Oil Company in 
Oklahoma City, Oklahoma. .Stewart had 
been serving in the same capacity at New 
Orleans, Louisiana. He joined Cities Serv- 
ice in 1936 and has worked in both the 


secretary’s and treasurer’s divisions. 


> Arthur C. Munyan has been transferred 
to Sohio Petroleum Company’s Billings 
office as staff geologist. He will oversee 
all geological staff work in the northwest 
division. Jack H. Walters has been trans- 
ferred from Sohio’s Tyler office in the 
Gulf Coast division to the Casper dis- 
trict, northwest division where he will be 
district superintendent of operations. Wal- 
ters replaces Clayton W. Nygaard who 
was transferred to Sohio’s Russell, Kan- 
sas Office in the Mid-Continent division. 


Los Angeles Nomads held its annual 
Whing Ding at the Riviera Country Club 
on July 16. Winners of the golf tourna- 
ment prizes were: Bill Althouse, Baker 
Oil Tools, high gross, Nomad; Lee Laird, 
Cardwell Manufacturing Company, low 
net, Nomad; Frank Hoover, Hoover Drill- 
ing Company, longest drive, guest; W. T. 
Archer, CPA, nearest to pin, guest; Cecil 
Weaver, Johnston Testers, low net, guest; 
John Fowler, Pike Drilling Company, tie 
for high gross, guest; Bill Bettis, Johnston 
Testers, longest drive, Nomad; Conny 
Ridgeway, Aramco, tie for high gross, 
guest; Paul Bowen, S. R. Bowen Com- 
pany, low gross, Nomad, and Jack Augs- 
burger of Tryad Service Company, low 
gross, guest. 


LA Nomads Whing Ding door prize win- 
ners were: Ben Bayliss, Loyd Corporation; 
Ross Wiley, Eastman Oil Well Survey 
Company; W. Green, Loffland Brothers; 
Ernie Fowks, Emsco; W. C. Gramm, Iraq 
Petroleum Company; John McEwen, 
Stansbury, Inc.; Lee Laird, Cardwell Man- 
ufacturing Company, and Arnold Prosser, 
and Charles Hansen, Shell. 


Sun Oil Company engineers and college instructors who partic pated in a four-week course in advanced reservoir engineering at 
The College of Mineral Industries of The Pennsylvania State University. Front row: W. C. Sturdivant, O. Lewis Smith, A. Douglas 
Brown, G. G. Lancaster, B. M. Gottlieb, and R. F. Neilsen (instructor). Second row: James E. Goodson, Earl F. Thomas, E. Dibrell, 
William Brown, Jr., Kenneth E. Barnett, and Joseph E. Warren (instructor). Third row: W. E. Thompson, George E. Haas, George B. 
Dowell, Marion D. Noble, L. C. McColloch, C. E. Thomas, and Dave Oakes (instructor). Fourth row: T. G. Calhoun, II, M. Daytor 
R. J. Ridgway, K. E. Montague, Paul B. Fletcher, Floyd Preston (instructor), and Dr. John C. Calhoun, Jr. (instructor). 
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COMPLETE D-over 10,000 successful jobs. 
SAVED-millions of dollars in rig time TOOL COMPANY 
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: SERVICE ANYWHERE — ANYTIME ro 
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Indiana Kentucky 
Geological Society 


The Indiana Kentucky Geological 
Society was founded in 1938, and was 
then known as The Western Kentucky 
Geological Society. In 1940, it became 
the Indiana Kentucky Geological Soci- 
ety and was affiliated with the American 
Association of Petroleum Geologists. 

Object of this society is to, “promote 
the science of geology,” particularly in 
its association with the ail and natural 
gas industry of the area; and to promote 
social and professional association and 
provide a meeting for the presentation 
and discussion of subjects of mutual 
interest. 

The Indiana Kentucky Geological So- 
ciety is a non-profit organization, and is 
completely supported by its own mem- 
bership. Approximately 32 per cent of 
the members are employed directly by 
oil companies, 65 per cent are consulting 
geologists, and the remaining 12 per cent 
of membership is made up of personnel 
of the State geological staffs, the teach- 
ing staffs of universities and colleges, 
as well as members of service com- 
panies. 

A petroleum geologist is primarily a 
scientist engaged in exploration for oil, 
in the development of oil properties, and 
in the evaluation of oil properties. It 
is the geologist who finds the oil and 
who paces the discovery rate of that 
great industry. 

A geologist must have vast knowledge 





New officers of the Indiana Kentucky Geological Society are: Bottom Row: Mike 


Henerson, ‘district engineer, Schlumberger, executive board member; Roscoe Wise, 
geologist, Sun Oil, secretary and treasurer, and Robert (Cotton) Sublett, geologist, 
W. C. McBride, president. Top row: William (Bill) Davis, consulting geologist, 
executive board member; Jim Kendall, consulting geologist, executive board mem- 
ber, and Kenneth G. Boling, consulting geologist and oil producer, vice president. 


and much experience at his command 
to be able to envision the sub strata of 
our own earth; to draw, from scraps of 
available information, a picture of the 
various layers of the earth in their re- 
lation to one another. The mysteries of 
formation, the vagaries of nature, and 
wild imagination are constant battles to 
he fought, by the geologist. 

The “Code of Ethics” of the Ameri- 
can Association of Petroleum Geologists 


reads thus: “The practice of petroleum 
geology is a profession; it is the duty of 
those engaged in it to be guided by the 
highest standards of professional con- 
duct, and to subordinate reward and fi- 
nancial gain thereto.” 

In this age of dollar economy, it is 
indeed a rare thing to find a code of 
professional conduct so dedicated to 
science as to relegate the dollar to a 
position of secondary importance. 
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telephone. 


Selection of the proper gas lift equipment and 
installation is not like the old “shell game.” It will 
save you dollars and time by not ‘“‘guessing,’’ when 
you select your gas lift equipment. 


Gas lift equipment should be selected and in- 
stallations designed according to individual well 
characteristics. Call your nearest Merla engineer 
and talk over your gas lift needs. He can help you 
avoid a costly “guess.” He is as near as your 


Engineering Service Co., Corpus Christi, Ph. 3-4489 — Odex Eng. & Eqpt. Co., Odessa, Ph. 7-3568 — Clif Mock Co., Houston, Ph. Olive 2641; Lake Charles, Ph. 


6-8264; Lafayette, Ph. 4-1824; New Iberia, Ph. 2-3626 — Hudson-Eads, Inc., Wichita Falls, Ph. 2-8584; Abilene, Ph. 2-5331 — Merla Tool Corp., Shreveport, Ph. 
6-1481 Oklahoma City, Ph. Melrose 2-6983 — Eastman Oil Well Service Co., Calgary, Canada, Ph. 2-2304 — A. R. Greer, Farmington, New Mexico, Ph. 326W — 
Petroleum Industry Consultants, Ca., Caracas, Venezuela, Ph. 57.092. 
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» Thomas L. Wark, vice president, has 
been appointed divisional general manager 
of Tide Water Associated Oil Company’s 
western division. Charles R. Brown, vice 
president, has been appointed assistant 
divisional general manager. Wark has 
been with Tide Water for 34 years, begin- 
ning as resident geologist at Ventura, 
California. Brown has been with the com- 
pany since 1917. He has been a vice presi- 
dent since 1948. 


» E. L. Gorham, Jr., has been named 
manager of joint operations of The 
Texas Company’s foreign producing de- 
partment. He was formerly assistant 
manager, Venezuelan division, of the 
Texas Petroleum Company in Caracas. 
Gorham joined Texaco in 1935, after 
completing graduate work in petroleum 
engineering at Louisiana State University. 

















DEPENDABLE 


JENSEN UNITS 


are ideal for remote locations 


The very fact that JENSEN Pumping Units 
are simple in design — with few moving 
parts — makes them ideal for wells located 
far from service facilities. 


Coupled with this is the advantage of 
rugged construction that assures long life 
and dependable service. Just in case parts 
are needed at any time, they are available 
quickly —and almost any service or adjust- 
ment can be handled by one man. 


Regardless of the location of your well, 

-there’s a JENSEN Unit made to do a better 
pumping job for less money — and we'll 
be happy to prove it! 


JENSEN 


BROTHERS MFG. CO., Inc. 
Coffeyville, Kansas, U. S. A. 


Export Office: 50 CHURCH STREET 
NEW YORK CITY 
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> Charles T. Crewell has been named 
area land agent for Shell Oil Company’s 
Calgary area. He will be replaced as San 
Joaquin division land manager by Dur- 
land E. Clark, Jr. 

Crewell has more than 25 years of 
service with Shell. He joined the com- 
pany as a service station salesman. Clark 
is an engineering graduate of Virginia 
Military Institute and a law graduate of 
the University of Virginia. He joined 
Shell’s land department in Los Angeles 
in 1948 as a title examiner. 





>» William H. Thomas has been appointed 
as chief scout for Shell Oil Company, 
succeeding E. L. McDowd who has re- 
tired. Thomas, a graduate of Colorado 
College, has more than 21 years of serv- 
ice with Shell. He begain his career in the 
company’s exploration department as a 
laboratory assistant. 


> Roger D. Sears has joined the Lion Oil 
Company staff of the Bismarck, North 
Dakota, district office as junior geologist. 
He is a graduate of the Colorado School 
of Mines. Bernard V. Berardini has been 
employed as junior landman in the Cas- 
per, Wyoming, district office. He is a grad- 
uate of the University of Denver. Joseph 
A. Larkin has been placed in the Colo- 
rado production district office at Fort 
Morgan as senior clerk. He was formerly 
employed with Carter Foundation Pro- 
duction Company of Kermit, Texas. 


>» Marvin H. Morris has been appointed 
division manager for Texas Gas Explora- 
tion Corporation’s Lafayette, Louisiana, 
office. He formerly was associated with 
Arkansas Fuel Oil Corporation and The 
Texas Company. Morris is a graduate of 
Southwestern Louisiana Institute. 


>» Charles C. (Cub) Frye has been ap- 
pointed chief engineer of Hudson’s Bay 
Oil and Gas Company, Ltd., Continental 
Oil Company’s Canadian affiliate, Frve, 
a graduate of Oklahoma A and M Col- 
lege, was formerly with General Electric 
Company. He joined Conoco in 1933 as 
a petroleum engineer. 


ARMIT 
DRILL COLLAR 


& TOOL JOINT 
COMPOUND 












NON-ABRASIVE 
ANTI-GALLING 

LUBES & SEALS 
PREVENTS WEAR 
JOINTS BREAK EASY 
LESS TONG BREAKAGE 
NON-CORROSIVE 


LED-PLATE ANTI-SEIZE COMPOUND 


For Xmas Trees, Valves, Casing, Piping, etc. 


ANTI-SEIZE SEAL 
NON-DRYING 

70% METALLIC LEAD 
PREVENT LEAKS 

FOR HI PRESSURE 
Hl TEMPERATURES 


ARMITE LABORATORIES 
6609 Broad St., Los Angeles 1, Calif. 









it’s what’s INSIGe 
that counts 


THE EFFICIENCY OF 


PATENTED PROCESS 


PACK 


HAS NEVER 
BEEN EQUALLED 





STANDARD of the INDUSTRY 
SINCE 1936 


DON’T BE MISLED 
BY PRICE ALONE! 


There is no substitute for DIESELPAK'S 
Patented Filtering Process for H.D. Compounded 
oils AT ANY PRICE. The DIESELPAK cleans 
more oil faster—keeps it CLEAN longer—and 
gives more service and better engineered 
protection than any other filtering element. 
It PAYS to get the BEST! 


V Protects engine 

The DIESELPAK is designed to remove 
not only ABRASIVES but also CONTAM- 
INANTS such as moisture, carbon, acid, 
etc., from oil, and is engineered to keep 
the filtering media and the removed contam- 
inants from migrating back into engine. 


v Extends periods between drains 
The DIESELPAK collects and holds even 
the most finely dispersed contaminants 
without affecting or removing compound 
additives from the oil. A glance at the 
dip stick will show that the oil is CLEANER 
—symbol of better lubrication and longer 
oil life enjoyed only by Luber-finer users. 


7 Takes less oil 

The DIESELPAK because of its engi- 
neered construction requires 2 to 4 quarts 
less oil than spongy substitute filter 
elements being offered for use in the 
Luber-finer housing. This is an addi- 
tional saving enjoyed when using the 
DIESELPAK. 


LUBER-FINER PACKS AVAILABLE: 


1. REFINING PACK— Introduced to 
the public in 1935 for use with straight 
mineral oils, fuel oils, hydraulic oils, and 
inhibited industrial oils. 


2. DIESELPAK-—First made available 
in 1941, the DIESELPAK was primarily 
designed for use with H. D. detergent 
compounded oils and has also achieved 
outstanding results when used with fuel 
oils and straight mineral oils. 
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Write for complete information fo Dept. 61 


LUBER-FINER, Inc. 
2514 S. Grand Ave., Los Angeles 7 
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ON THE DRAWWORKS 
4 OF THE NEW 

~ FRANKS “PIONEER 52” 
PORTABLE 

DRILLING RIG 
































el 





In the new “Lucky Seven Series” of Franks’ portable 
well servicing and drilling units (“Pioneer 52” is 
the largest of these portable rigs), Diamond Roller 
Chains are used in the Drawworks. Their great 
reserve strength, uniform high quality, proven de- 
pendability and Jong life under the most severe 
conditions assure more footage in less time with 
fewer, shorter time-outs for repairs. 

These are the vital qualities that Contractors de- 
mand to keep their rigs working and making 
money. These are the qualities Franks demands and 
gets, from Diamond Roller Chains. That is why 
drawworks in the “Lucky Seven Series” are equipped 
with dependable Diamond Roller Chains. 


“4 isj Fs Jaisjojaes 


AWitletes, . 


os 


DIAMOND CHAIN COMPANY, Inc. 
Where High Quality is Traditional 
Dept. 441, 402 Kentucky Avenue, Indianapolis 7, Indiana 
Tulsa Office: 2238 Terwilleger Blvd. 
Diamond Roller Chains on the Offices and Distributors in All Principal Cities 


Drawworks of the Franks "Pioneer 52” Please refer to the classified section of your local telephone 
: directory under the heading CHAINS or CHAINS-ROLLER 








ROLLER 
CHAINS 
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THE Petroleum 


ENGINEER 





To the native savage, whose tribe had no concep- 
tion of a written language, the piece of wood on 
which the explorer scribbled a message became 
the wonderful ‘“‘chip that talks.” 


The chips of metal that pour in silver drifts from 
the mighty machines in Sun Ship’s Wetherill plant 
tell their stories, too. Those shown on the 14-foot 
boring mill tell part of the story of a fast, thorough 
repair job on ship-propulsion machinery. That job 
required lifting a 54-ton section of crankshaft 
from the ship to a 10 ft. x 50 ft. engine lathe, where 





it was checked for trueness and the journals 
machined. The crankpins were machined in a 
huge crankshaft machine. The boring mill opera- 
tion shown was the facing of the webs of a new 
section which replaced one of the damaged sec- 
tions of the crankshaft. 


That’s the kind of story the versatile men and 
machines at Sun Ship have been writing for 
decades ... in building special machinery of every 
type for the varied industries that are building 
a greater America. 


Sun 


SHIPBUILDING & DRY DOCK COMPANY 





ON THE DELAWARE (SINCE 1916) CHESTER, PA. 





25 BROADWAY ® NEW YORK CITY 
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The Davison Chemical Corporation has teamed with The 
Atlantic Refining Company in the development of a catalyst for reforming 
straight run and cracked gasolines to a product of higher octane level. 
Among the important tasks delegated to Davison was the translation of this Ir 
catalyst from laboratory to commercial production and at the same time 
impart optimum selectivity, stability, ruggedness and regenerability. m 
Today, Davison is producing Atlantic Platinum Reforming Catalyst on a Be 


commercial scale and shipments are being made at an increasing m 





rate to licensees of the Atlantic Catforming Process. Davison has an outstanding = 
record of this type of development in many fields of at 
commercial catalyst production. If you ir 
have a catalyst problem, see your 


Davison Field Service Engineer or write. y. 
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DIGEST of NEWS and COMMENT 


xk * 





Furmatic — Hit or Miss? 


Has a new process been developed 
for making carbon black from either 
gas or a gas-oil mixture, of up to 50 
per cent liquid oil that will render ob- 
solescent older channel, furnace, or 
“thermal” processes, or is it just an- 
other process? That is one of the “$64” 
questions being asked by carbon 
blackers about the Lynn Furmatic 
Process, now in pilot stage. Contracts 
for 10 plants have been reported and 
inventor Rice Lynn has licensed Con- 
solidated Carbon Corporation of Illi- 
nois exclusively to build these and any 
other plants. Lynn gets $30,000 per 
plant for “construction supervision,” 
and 1¢ per lb of black royalty. Claimed 
investment is 30-50 per cent lower than 
other processes of same amount of re- 
covery. Oil or gas-oil mixture is sent 
to novel spherical furnace, air admit- 
ted, filtered, and the charge is burned. 
The carbon black is cooled by counter- 
current air, agglomerated, and bagged. 
Inventor says yields should run 40-50 
per cent greater than current processes. 
No commercial unit is yet operating, 
nor claims yet substantiated on large 
scale. 


xk * 


Industry Climbing a Hill 


The chemical and some other indus- 
tries are climbing the hill, back toward 
more business, says Federal Reserve 
Board. Upturn is not much, expect 
business curve to stay low during sum- 
mer, start upward in earnest in early 
autumn. Only calamity howlers and 
socialistic minds will be disappointed 
at this clear evidence of the upward 
trend. 


x * * 


Acetylene—Building Block 


Production of acetylene in “pipe 
line” quantities at Cyanamid’s Fortier, 
Louisiana, plant, and Goodrich’s Cal- 
vert City, Kentucky, unit bids fair to 
evolutionize some organic (petrochem- 
ical) sources for numerous materials. 
Because of the acetylene synthesis of 
acrylonitrile production of that very im- 
portant ingredient of oil-resistant rub- 
ber, plastics, etc., is expected to jump 
to nearly 200,000,000 Ib in 1955, more 
than three times our 1953 production. 
In the wake of cheap and available 
acetylene follow all sorts of materials; 
tertiary acetylenic alcohols, acrylate 
polymers, glycols, and oodles of other 
items. One of the “jawbreakers” is 


Refining . . Petrochemical . . Gas Processing 


cyclooctatetraene, made by cyclopoly- 
merization of acetylene. It rearranges 
to make aromatics, is oxidized to tere- 
phthalic acid, base intermediate for 
Dacron-type fibers, makes plasticizer 
ingredients with maleic anhydride, 
seven-carbon rings analogous to ben- 
zene ring. Acetylene is polymerized 
and combined to form polyvinylpyrol- 
lidone, used largely as a blood volume 
expander, also for milady’s “set” for 
her hair-do, a bactericide in combina- 
tion with iodine, and is said to have 
an untold number of far-reaching uses. 


x kK * 


A Tanker of ‘‘Dry Ice’’ - 

Brea Chemicals, California, makes 
more dry ice than anybody in the West. 
At least one tanker can be said to have 
a “cold deck;” Brea shipped recently 
a shipload of solid carbon dioxide. 
Brea has 150 tons per day capacity, 
in two plants. 


x * * 


GAF May Be Set ‘‘Free’’ 


Maybe the U. S. will give back 
some of the “marbles” of chemical 
firms of foreign ownership that it 
picked up during World War II, if the 
Dirksen-St. George bill passes Con- 
gress. Bill was snowed under earlier, 
but Big Stick Dulles has put in a word 
for it, so it may go through. Bill would 
give back properties or the money 
value of them. One big firm is General 
Aniline and Film Corporation, $140,- 
000,000 worth, that might revert to the 
Swiss holding company Interhandel 
that has been suing for the return or 
equivalent for some time. 


xk * 


Nitrogen to Cure Cancer? 

One type of the many kinds of can- 
cer has been cured 100 per cent in rats 
by triethylene melamine (TEM) at the 
Sloan-Kettering Cancer Research Insti- 
tute. Other chemicals showing more 
or less promise are triethylene phos- 
phoramide, aminopterin, and triethy- 
lene thiophosphoramide, products that 
have shown cures of from 71 to 83 per 
cent of various forms of cancer. It is 
recalled that the late Dr. J. R. Bailey, 
pioneer researcher in petroleum nitro- 
gen compounds felt that these prod- 
ucts just might be useful in making 
chemicals effective in the fight against 
cancer. 
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Mme. Curie a Communist 


It comes as no surprise to most of 
us, after the public print airing of 
facts and correspondence on the mat- 
ter, that the world-famous French 
woman scientist, generally referred to 
as Madame Curie, is a communist in 
her political beliefs, as is her husband, 
M. Joliot. Rather naively, we think, 
she states in a recently published let- 
ter in C&EN, ACS news journal, that 
“I do not let political matters enter into 
scientific work.” According to the 
principles of activity of the commu- 
nists it is not possible for a person to 
follow that political doctrine without 
its permeating every move, thought, 
and activity. The communist is de- 
voted, supposedly selflessly, to the forc- 
ible overthrow of all non-communistic 
governments and activities, and conse- 
crated to the use of every possible 
means, however foul and unfair, brutal 
and murderous, to accomplish this end. 
It is not possible to be half-commu- 
nist, half-free; the “pink” fellow- 
traveler is as Red as the Moscow 
leaders. 

Mme. Curie is therefore impaled 
on her own halberd. In her position 
as a leading scientist she would be in 
a perfect position to learn, steal, and 
transmit to Moscow all atomic secrets 
in this country or Britain; to aid im- 
measurably in the overthrow of these 
two leading free governments. If she 
believes the communistic dogma that 
is exactly what she will do, may al- 
ready be doing. Communist distortion 
of the history of science, their claims 
of having discovered practically every- 
thing in scientific developments, means 
that no true scientist can be a commu- 
nist, the two positions are mutually 
antagonistic, mutually exclusive, one 
cannot exist with or within the other. 

P. S.: Her husband supported the 
Soviet “big lie” about the U. S. using 
biological warfare agents in Korea. 


xk 


For Research—$60,000 


From petroleum and petrochemical 
sources the University of Texas has 
already received $60,000 in donations 
to support 19 research projects in 
geology, chemistry, petroleum engi- 
neering and petrochemical develop- 
ment. Eight of these are on petrochem- 
ical problems. 

Another $25,750 in grants is to be 
awarded later for projects largely in 
the chemical engineering field. 
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ETHYL RESEARCH BUILDS 
A “WHIRLING PIN CUSHION” 


to probe the secrets of combustion deposits 


A special whirling disk developed by Ethy] research people 
may help technologists come up with the answer to one 
of the “‘hottest” problems facing the petroleum and auto- 
motive industries. 


The problem: Exactly what can be done about the 
deposits that build up in the combustion chamber of a 
modern gasoline engine? 


Only when researchers can understand what they are 
and how they form through the interaction of fuels, oils, 
additives and the metals of the engine, will it be possible 
to render these deposits harmless. 


Ethyl research people have been at work on the prob- 
lem for years and in many different ways. Recently, they 
made another step forward when they developed an 
amazingly simple test instrument they affectionately call 
the “‘whirling pin cushion.” 


By spinning the pin cushion in a special test rig, re- 
searchers are now able, for the first time, to trace the 
step-by-step formation of combustion products—at all 
phases of the cycle. 


This is another milestone in basic research on combus- 
tion-chamber deposits. 





New test instruments at Ethyl Laboratories like the 
“‘whirling pin cushion” are helping us piece together the 
fundamental knowledge which will eventually open the 
door to engines and fuels of far greater efficiency than 
are possible today. 


Special test engine synchronizes the ‘“‘whirl- 
ing pin cushion” with the engine cycle so 
that each pin picks up deposits from exactly 
the same portion of the cycle each time. 





e 
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Sampling “pins”’ on Ethyl’s ‘whirling pin cushion” move past a specially constructed opening in 
the cylinder head of a test engine and pick up combustion deposits—as they are being formed. 


ETHYL CORPORATION 


Research Laboratories 


1600 West Eight Mile Road, Ferndale 20, Michigan 
2600 Cajon Road, San Bernardino, California 
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Ethyl laboratories ‘‘fingerprint’’ the deposit 
on each sampling “pin” by X-ray diffraction. 
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E. I. duPont & De Nemours and Com- 
pany. Option on a plant site for a pro- 
jected tetraethyllead and Freon manufac- 
turing plant has been obtained by duPont 
at an undisclosed location, announcement 
states. Plant will include the latest devel- 
opments in manufacturing these products, 
the familiar lead for motor fuels, and 
Freon a refrigerant used in mechanical 
refrigerators. Design is being pushed on 
the plant, it is reported, though nothing 
is said about when and where, or how 
much. 


xk 


Continental Oil Company. Continental 
has just finished spending $16,000,000 for, 
via Stone and Webster Engineering, an 
expansion program including a unit for 
the recovery of aromatics, benzene, tol- 
uene, and xylenes from refinery fractions 
rich in these products. Benzene will be 
employed to make a synthetic detergent, 
while toluene and xvlenes may go into 
aviation fuels, synthetic fibers (para- 
xylene), in the case of toluene into high 
explosives. The program includes cat- 
alytic cracking, reforming and polymeri- 
zation, along with other items. 


xk 


Socony-Vacuum Oil Company. Thir- 
teen catalvtic reforming units will be built 
at Socony’s various refineries in this coun- 
try. George S. Dunham, manufacturing 
executive for Socony says. Two processes 
will be used — Sovaform and Thermofor 
Catalytic Reforming (TCR), both Socony 
developments. Total capacity will be 130,- 
000 bbl per day, in 11 refineries. This is 
all included in the $165,000,000 to be 
spent by the company by the end of 1956. 


xk k * 


Foreign Plants. Six platformers are un- 
der construction at AIOC refineries in the 
United Kingdom (two), Aden, France, 
Germany, and Australia. Five have an- 
nual capacities of 250,000-tons, but 
Aden’s platformer throughput ‘will be 
500,000-tons annually. 


xk * 


Salt Lake Chemical Company. Con- 
struction is to begin right away on an 
$8,000,000 anhydrous ammonia plant 
near Salt Lake City. Plant is said to be 
operating by the end of 1955. Plant will 
make 120 tons of anhydrous ammonia 
per day, plus 30 tons of dry ice. Latter is 
the result of solidifying the carbon dioxide 
formed in the partial combustion of nat- 
ural gas to obtain hydrogen for the syn- 
thesis. J. B. Allinson is president of the 
company, and says they will supply local 
fertilizer manufacturers with ammonia 
and raw materials for their businesses. 


xk * 


Rock Island Refining Corporation. A 
2400 bbl per day platforming unit has 
gone on stream at the Rock Island Refin- 
ing Corporation near Indianapolis. It 
operates on the heavy fraction of straight- 
run naphthas from mixed crudes, and will 
produce 95-octane number reformed gas- 
oline, officials say. Unit is controlled elec- 
tronically throughout. It was designed by 
Universal Oil Products Company, the li- 
censors, and was built by the refinery staff 
in approximately 21 months. 


C-6 


REFINERY PLANTS SCHEDULED FOR COMPLETION 


Allied Chemical and Dye. Allied Chem- 
ical and Dye’s Nitrogen division will soon 
double the capacity of its Omaha, Ne- 
braska plant, now producing 61,000 tons 
per year of ammonia and urea. Building 
the additional capacity will begin as soon 
as assurance is had of the additional sup- 
ply of natural gas that will be required. 
This additional capacity is added to that 
of the Division’s two other ammonia 
plants at South Point, Ohio and Hopewell, 
Virginia. Northern Natural Gas Com- 
pany which now supplies gas to the 
Omaha plant, has applied to Federal 
Power Commission to increase the supply. 


=< & FW 


Commonwealth Oil Refining Company. 
Financing of a $24,500,000 refinery at 
Ponce, Puerto Rico has been announced 
by Commonwealth. It will have nearly 
22,000 bbl of crude capacity per day, 
will be built by The Lummus Company 
and be completed by the end of 1955. 
Financing will be handled by stock sales, 
debentures, and borrowing cash from 
U. S. and Puerto Rican banks. 


xk *& 


Oronite Chemical and British Distillers. 
A plant for the manufacture of all types 
of lubricating oil addition agents is under 
construction in Hull, Ensland. Plant is 
joint venture of Oronite Chemical Com- 
pany, Standard Oil of California petro- 
chemical sales subsidiary. and British Dis- 
tillers Company. Early 1955 is the ex- 
pected date for starting operations, report 
savs. This development portends an on- 
slaught on the European market for all 
these types of products, in which Amer- 
ican companies, with a few exceptions, 
and Oronite in particular, have not had a 
large share up to now. 


2 @ 


Gulf Oil Corporation. Construction has 
begun on a gas purification unit at Gulf 
Oil’s Port Arthur, Texas refinery. Unit is 
to be an auxiliary to Gulf’s expanding 
ethylene producing unit. The Girbotol 
process will be used and will remove hy- 
drogen sulfide and carbon dioxide from 
gas destined as charge stock for the ethyl- 
ene unit. Sulfur will be recovered from 
the H.S, the carbon dioxide will be vented 
to the air during regeneration of the di- 
ethylnolamine extract solvent. Unit is ex- 
pected to be on stream by the end of the 
year. 


x *k * 


Eastern States Petroleum Company. Li- 
cense for a Unifier unit has been signed 
between Eastern of Houston. Texas, and 
Union Oil Company of California, along 
with Universal Oil Products Company; 
developers and licensors of the process. 
Unit will desulfurize and uperade 3000 
bbl per day of cracked gas oil. It will be 
built by the company at Houston and is 
expected to be on stream sometime in 
September. 


x k * 


Atlantic Refining Company. A new 
unit to remove hydrogen sulfide from a 
Catformer recvcle hydrogen stream is on 
stream for Atlantic at Atreco, Texas 
coastal area. Girdler Corporation did the 
design and engineering. 





Shale Oil Power Plant. An American 
firm of. consultants, Ebasco Services of 
New York City, has been retained by 
Canadian interests to study and report on 
the feasibility of developing a new power 
project that is to be based on oil Shale 
deposits in New Brunswick, eastern Can- 
ada. The provincial government is in- 
terested in looking into the matter closely. 
Nashwaak Corporation of Canada, Ltd., 
has a “finger in the pie,” in fact it is 
understood made the ffirst proposal. 
Proposed project would cost $7,500,000 
and would generate power with shale oil 
as fuel. Curious quirk in the proposal is 
that alumina, reportedly high in the spent 
shale, may be a separate chemical project 
to come out of the investigation. 


x w 


Sunray. A 5000 bbl per day plat- 
former went on stream August 14, at 
Sunray Oil’s refinery at Sunray, Okla- 
homa. Platformer was completed by Re- 
finery Engineering Company of Tulsa, 
Oklahoma. 


“x *& * 


Imperial. A new lubricating oil plant 
of 1700 bbl per day capacity is being 
built at Edmonton, Alberta. Plant will 
cost $14.000.000 and will be completed 
late in 1955. 


x wk * 


Union Oil Company. Petroleum coke 
and sulfur will be the major products 
from the 20.000 bbl per day coking plant 
being built by Union near Santa Maria. 
California. Plant will have twin cokers of 
10,000 bbl per day each. Sulfur will be 
recovered from gases and vapors and 43 
tons per day is the designed yield. Crude 
from the Santa Maria field will be proc- 
essed, brought to the plant via pipeline. 


xk & & 


Brea Chemicals, Inc. Ammonium phos- 
phate for the farms of the West Coast 
will be manufactured by Brea, says 
Homer Reed, Brea president. This unit 
which has just begun construction will 
operate in conjunction with the syn- 
thetic ammonia plant nearby, producing 
ammonia from air and hydrocarbons 
from which the hydrogen is obtained. 
Phosphate will be produced for the 
market in solution form, a product that 
appears to be popular on the West Coast. 
Union Oil expects to have two similar 
plants operating at Fresno and at Braw- 
ley, California, early in 1955. Macco 
Corporation of the Los Angeles area is 
building the Brea plant. It is to be com- 
pleted sometime in September. 


“ 2 * 


The Texas Company. The biggest plat- 
former unit ever built, for 20,000 bbl 
per day, went on stream early in August 
at company’s Port Arthur, Texas, refin- 
ery. This unit is combined with a Uni- 
fiining plant which prepares the feed 
stock for the reformer. Combination will 
operate on straightrun, low grade naph- 
thas from Texas and Louisiana crudes. It 
can be used to produce motor fuel blend- 
ing stock, or to refine aviation base stock. 
as may be wanted. A similar unit is now 
being built in the same refinery, to be 
completed sometime in 1955. Procon, Inc.. 
built this unit. 
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Night view of Shell Chemical’s Houston, Texas petrochemical plant, one of the largest in the world, making a wide variety of products. 
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, NEW PHASE DEVELOPS IN PETROCHEMICALS 


Overbuilding of capacity may crowd the market temporarily; some price 


THE recent price declines for many 
.. of the major items in the field of petro- 
chemicals, although serious for some 
companies, is no indication of a gen- 


s- eral business slump or even that the 
t manufacture of chemicals from hy- 
, drocarbons in general is an exploded 
1] bubble. 

1- No generalization is applicable to 
2 all petrochemicals except perhaps that 
i the manufacture of chemicals from 
e hydrocarbons has been greatly bally- 
at hooed in the general news and very 
t. often in the technical journals. 

“4 Many recent interviews with execu- 
= tives of chemical companies have 
is shown substantially complete agree- 
n- ment that in this segment of the chem- 


ical industry a saturation point in pro- 
duction and sales has been reached for 


+. many important items and is being 


bl approached or threatened for others. 
st This does not mean that the consump- 
n- tion of these chemicals has become 
4 static or further growth stopped. 

rT In some cases the recent price de- 
h- clines have been due to technological 
It improvements in manufacture and 
d- many striking examples of this, over 
~ the years, might be cited. For example, 
be Carbide and Carbon Chemicals Com- 
c.. pany introduced ethylene oxide in 1929 


1Chemical Consultant, and *Eastern Editor. 








B. T. BROOKS' and E. B. BRIEN’ 


at $2 per pound in 100 gal drums, in 
1939 sold it for 29 cents in tank car 
lots and the current price is about half 
of the 1939 level. 

A similar price history holds true 
for propylene oxide, originally intro- 
duced at 75 cents per pound and ethy- 
lene glycol which originally sold as an 
anti-freeze for $5 per gallon. Ethylene 
oxide was originally made exclusively 
from ethylene chlorohydrin but now 
produces it by direct catalytic oxida- 
tion of ethylene in 4 large plants with 
2 more under construction. 

Some of the petrochemicals that 
have recently declined markedly in 
price are among those that can be 
made without preliminary research, 
the payment of patent royalties or fear 
of infringement suits, and for which the 
necessary know-how and plant design 
has become generally known. Newcom- 
ers in the field of petrochemicals have 
in many cases undertaken the manufac- 
ture of products such as ethylene gly- 
col, ethylene oxide, ethanolamines, 
ethyl alcohol, ethyl chloride, ammonia, 
methanol, and other products enjoying 
large established markets pioneered 
and developed by others. 

In many cases, the .ewcomers can 
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declines result from technical advances, may be new normal levels 


only expect close competition and nai 

row profit margins, the older com 

panies having the advantage of lower 
cost of their plants, early cost write- 
off, established good will and in many 
cases having enjoyed the higher profits 
possible under patent protection during 
the early years. The exceptions are 
those whose new plants embody tech 

nical advantages. An executive of one 
such company once stated to us that 
he never favored going into the manu 
facture of any chemical product with- 
out initial patent protection to serve 
them while they were building up 
know-how. 

The price changes for some of the 
more important petrochemicals from 
January, 1951 to August 2, 1954 are 
in Table 1. 

Most of the price declines noted in 
Table 1 have taken place during the 
past eight months. The changes noted 
take no account of sales below listed 
prices. There have been special well 
known reasons for the substantial de- 
clines in the prices of ethanol and 
glycerine, which make them special 
cases. With the exception of these two 
items, the prices of most others were 
stable up to July, 1953. The advent of 
the new process for phenol and ace 
tone, by oxidation of cumene, is not 
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Lion Oil Company photo 


Aerial view of Lion Oil’s Barton chemical plant near New Orleans, one of the newest 
ammonia, nitric acid, etc., units in the industry. 


reflected as yet in the prices of these 
two chemicals. 

Although these declining prices do 
not spell calamity, at least for most of 
the older established companies that 
have built up a highly integrated and 
mutually beneficial series of manufac- 


TABLE 3. Listed prices : for sa some 
petrochemicals. 
(tank car or tonnage lots) 





Jan., Aug. 2, Change, 

1951 1954 ~—percent 
Ethanol, C. D., (gal) 89.5 41.5 —53.6 
Glycerine, dynamite, (Ib) 53.5 30.0 —43.9 
Propylene glycol, (1b). 18.5 11.5 37.8 
Isobuty! alcohol, (Ib)... . 19.5 12.0 —37.1 
Ethylene glycol, (Ib) 17.0 11.5 —32.3* 
Ether, synth, techn.. (Ib) 14.0 10.0 28.5 
Diethylene glycol, (Ib). . . 18.5 13.25 —28.3* 
Buty! acetate, synth, n., (Ib) 17.5 13.0 —25.6 
Dibuty! phthalate, (Ib) 39.0 30.0 —23.1 
Ethylene oxide, (Ib). 19.25 13.5 —22.1* 
Acrylonitrile, (Ib).... 39.0 31.0 —20.5 
Isopropyl! alcohol, 91 perc ent, 

(gal). . 42.0 35.0 -16.6 
Vinyl acetate, (Ib)... 18.0 15.0 —16.6 
Morpholine, (Ib). 59.0 52.75 —10.6 
Formaldehyde, methanol, free, 

(Ib) 7 3.95 3.45 —10.0 
Phenai, synth., (Ib) 17.25 16.0 7.2 
Acetone, (Ib)....... 8.5 80 —5.8 
M. E. K., (Ib) 7 11.0 11.0 0.0 
Dichloroethy] ether, (Ib) . . 13.0 13.0 0.0 
Ethylene dichloride, (Ib). . . 9.0 9.0 0.0 
Acetic anhydride, (Ib) 13.5 14.0 —3.7 


*Price increased Ys ee cent lb on Aug. 3, 1954. 











turing processes through research, they 
do spell caution or “stop, look, and 
listen.” 

Simultaneously with the declining 
prices noted above, one of the basic 
costs has greatly increased; i.e., the 
price of natural gas to industrial con- 
sumers in the Texas and Gulf Coast 
area. In the last six years, the cost of 
gas at the well-head, to the large gas 
distributing companies, has increased 
two to three times. The relatively low 
cost of natural gas, for use as a chemi- 
cal raw material as well as for fuel and 


‘ power, has been one of the major fac- 


tors in the rapid increase of petro- 
chemicals in the Southwest. As re- 
cently noted in these pages, this rising 
price trend, for gas, may be expected 
to continue. 

Although the increasing cost of gas 
affects all industrial users, it is more 
serious for some than others and may 
affect the petrochemical picture mark- 
edly in some cases. One of the import- 
ant items in the picture in very recent 
years has been the production of syn- 
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thetic ammonia based on natural gas, 
As noted recently in The Petroleum 
Engineer, however, by-product hydro- 
gen is now available at many new cat- 
alytic reforming plants and from plants 
making ethylene from ethane. Two 
large new ammonia plants use by- 
product hydrogen. Also, the average 
cost of gas to industrial consumers, 
under new contracts, is now such that 
the cost of making acetylene from na- 
tural gas is about equal to the cost of 
acetylene from calcium carbide. Air 
Reduction’s new carbide plant at Cal- 
vert City, Kentucky, has recently been 
doubled in capacity. Several recent 
articles on making petroleum coke in- 
dicate plans for using it to make cal- 
cium carbide. 

The rapidity of this change in nat- 
ural gas costs to large industrial con- 
sumers in the Southwest is well illus- 
trated by the recent announcement 
(July 13) that the Mexican Govern- 
ment oil and gas monopoly, Pemex, 
would contract to sell 100 to 200,000,- 
000 ft of dry gas per day to the Texas 
Eastern Transmission Corporation at 
a starting price of 1414 cents per 1000. 
As recently as 1948 a Monterey group 
contracted for up to 60,000,000 ft of 
gas per day from the La Gloria field 
in Texas at 4% cents. 

The uses of many of the petro- 
chemicals are so diverse that a reason- 
ably correct analysis of recent past 
history is very difficult, quite aside 
from forecasting the future. As noted 
above, price declines in some cases 
are due to technological improvements 
and it is not difficult to see examples 
of this in the current trend. 

Thus, acrylonitrile, formerly made 
exclusively from ethylene oxide 
and hydrocanic acid, followed by de- 
hydration, is now also being made 
from acetylene and HCN, and the lat- 
ter is now much more cheaply made 
from ammonia, methane, and air by a 
catalytic process. The 1953 production 
of 57,000,000 Ib of acrylonitrile is ex- 
pected to be 190,000,000 Ib in 1955S. 
The cost of acrylate monomers has been 
lowered by Kohm and Haas’ continu- 
ous catalytic method using acetylene, 
carbon monoxide, and an alcohol, now 
in operation at Houston. An instance 
of lower cost due primarily to larger 
scale manufacture is polyethylene, the 
production of which is still mounting. 

In the examples just noted, the cost- 
lowering means has been research. 
Many other similar cases might be 
given; polyethylene also was a product 
of research and the new producers 
have been licensed under the patents. 

In our recent interviews with chem- 
ical company executives, considerable 
differences of opinion were expressed 
as to the relative importance of chem- 
ical research, sales, and process engi- 











X- 
5. 


Petrochemical pioneer Carbide & Carbon Chemical’s ethylene oxide plant, Texas City. 


neering. It is evident that the relative 
importance of these factors may vary. 

As already noted, it is possible for 
a new company to manufacture cer- 
tain chemicals without preliminary re- 
search. For example, several good engi- 
neering companies can design and con- 
struct a complete ethylene plant, an 
ammonia plant or one for the manu- 
facture of methanol, urea, or ethylene 
chlorohydrin and glycol. In some cases, 
a company may acquire a certain 
amount of the necessary know-how 
with the patent license, as for example 
for polyethylene. 

Chemical manufacture without re- 
search is possible and has been tried 
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before. As regards the value of re- 
search, however, ‘we like the opinion 
expressed by an executive with many 
years’ experience in the petrochemical 
field, Leo V. Steck, vice president in 
charge of sales of the Shell Chemical 
Company. 

“R. L. Murray in an address last 
December, pointed out that the chemi- 
cal and allied products industry spent 
$275,000,000 for research, or about 
20 per cent of the total research bill 
for all U. S. industry. As chemical pro- 
duction is only about 6 per cent of all 
industry, it is easy to determine that 
the chemical people spent several times 
as much for research per unit of out- 


i} 


Union Carbide and Chemical Corp. photo 


put as the average industrialist.” 

“This is indeed a significant figure 
ieading to the conclusion that a majo! 
factor in the good growth rate of the 
chemical business has been the money 
plowed back in the form of research 
It is highly probable that if one were 
to analyze the profits earned over the 
years by various chemical companies 
it would be found that those showing 
the best returns today are just those 
organizations which have invested most 
freely in research.” 

“It is, I believe, axiomatic that the 
chemical company that has no stake 
in research will eventually wither and 
die. Stagnation is the best it can hope 


Guf Oil Company Photo 


Gulf Oil’s new iso-octyl alcohol unit at the Port Arthur, Texas refinery, from which the product is shipped via railroad tank car. 
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for, and while such a company may 
sell the output of its plant and even 
provide a good return on investment 
for a limited time, it has no staying 
power. More progressive companies 
with well planned research programs 
wili find ways to make the same prod- 
uct cheaper, or better products at the 
same price.” (From address before 
Commercial Chemical Development 
Association, New York, March 18, 
1954.) 

We may add the further comment on 
Steck’s remarks that in chemical 
plants approximately half to three 
quarters of the research budget is com- 
monly devoted to process and product 
improvement, and research in further- 
ance of sales. One plant manager of 
many years’ experience has said, 
“There is no such thing as a perfect 
chemical plant.” 

Even with such a ratio of research 
expenditures some good research lab- 
oratories turn out new things faster 
than their companies can put them into 
commercial production. This does not 
mean, however, that research can be 
counted on to get results in a hurry. 
Two very successful chemical manu- 
facturers have reported that in their ex- 
perience the time from the start of a 
research to successful commercial 
production averaged about seven years. 
Research is no quick cure for a sick 
company. Research requires patient 
money, or as stated some years ago 
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Kopper Company photo 
Koppers Co.’s Williams, Texas ethylbenzene plant, intermediate for making styrene 
used in plastics and synthetic rubber; here ethylene gas and benzene are combined 
chemically. 


by John E. Teeple, “educated money.” 

An executive of one of the new 
petrochemical companies recently 
stated that his company needed no re- 
search and no salesmen — that their 
several products would be sold to three 
or four customers on five-year, sliding 
scale contracts. An officer of one of 
the largest companies producing syn- 
thetic ammonia in the mid-west has 
emphasized the importance of serv- 
ice in the sale of this one staple com- 
modity. 

As regards the importance of sales, 
we call again on Steck, who states 
that technical service and product ap- 
plication are two indispensable adjuncts 
to marketing. Both require research. 
“Twenty years ago it was relatively 
easy to get work done by a prospective 
customer in his own laboratory, but 
the same customer must now be shown 
how to use the product. 

A great deal of data on a variety of 
properties is in fact indispensable in 
starting and maintaining a satisfactory 
rate of penetration into a new market.” 
Carbide has done such work for more 
than 100 products. All of Carbide’s 
synthetic organic chemicals, up to 
about 1930, were industrially new. 
Selling ethylene glycol in.large quan- 
tities at a much higher price than any 
of the competing anti-freeze com- 
pounds, denatured ethyl alcohol, meth- 
anol, isopropyl alcohol, and gylcerine, 
was a feat of salesmanship. 
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In view of the average time required 
for research and development of new 
products, and the time and money 
necessary for sales efforts in the early 
industrial stage, one wonders how our 
forefathers ever arrived at 17 years 
assumed protection as adequate reward 
for the complete disclosure of a new 
process or invention. 

The Shell Chemical Company’s proc- 
ess for synthetic glycerine and the re- 
lated products allyl alcohol, allyl chlor- 
ide, and epichlorohydrin, were worked 
out sufficiently to start industrial pro- 
duction by 1937 but for various rea- 
sons incident to World War II, indus- 
trial manufacture was not started until 
1948. Patent protection for 17 years 
may have been reasonably adequate 
150 to 100 years ago before the days 
of modern costly, time-consuming re- 
search, but it is hardly adequate now 
for the benefit that the framers of the 
original patent law evidently intended. 

It is fairly evident, however, that the 
companies which have been outstand- 
ingly successful have maintained their 
position, not by reliance upon patents 
which initially may have been very im- 
portant, but by further research. There 
are many conspicuous examples of this 
fact outside the chemical industry also. 
Thus we come back to research, which 
Steck has likened to the center on the 
team. 

In this discussion we started out to 
analyze what appeared to be some of 
the factors in recent price declines for 
many organic chemicals, which con- 
sidered by themselves might seem 
somewhat alarming. We have omitted 
and made no attempt to evaluate the 
relative importance of process engi- 
neering and good management in the 
petrochemical industry. Both are ob- 
viously essential and it seems idle to 
labor the point. 

In conclusion, we may venture the 
opinion that the petrochemical in- 
dustry has benefitted by rare good luck. 
As recently noted in these pages, the 
great increase in the demand for the 
products of this industry has been due 
to the great developments in other 
consuming industries, synthetic tex- 
tiles, plastics, detergents, oil and motor 
fuel additives, lacquers and other coat- 
ings, insecticides, etc. In general, these 
industries are still growing. If too much 
ballyhoo has caused too rapid expan- 
sion in the productive capacity in some 
lines this promises to be corrected by 
further normal growth. In so far as 
price declines have been due to sharp- 
ened competition or even distress sell- 
ing, this situation may be corrected, but 
where the declines are the result of im- 
proved technology the new levels may 
be new normal levels. If some com- 
panies are hurt in the interim it is not 
likely to be the wiser, older ones. * * 
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Methods for Gas Dehydration for 1954 


No one type of equipment offers the best solution to all dehydra- 


tion problems; 


THE subject of gas dehydration is one 
that has received widespread attention 
in the past several years. Most aspects 
have been discussed in varying detail 
as may be noted by reference to the 
bibliography. The general design and 
economic factors have also been re- 
cently summarized.* 

In the last several years, however, 
the use of gas dehydration has ex- 
panded somewhat, and new procedures 
and equipment have appeared. It there- 
fore appears apropos to discuss these 
new applications and techniques. 

The following represent the most 
significant developments: 

1. Expanded use of glycol dehydra- 
tors for gathering systems. 

2. More widespread use of refrig- 
eration, both expansion and mechan- 
ical, for dehydration. 

3. Improved dry desiccant materials 
and techniques. 

4. Development of glycol dehydra- 
tors to give greater dew point depres- 
sions. 


Gathering Systems 

As more gas and gas condensate 
production is developed it is quite na- 
tural that gas gathering problems be- 
come more critical. The choice of sys- 
tem to prevent hydrate formation must 
depend on operational factors as well 
as economics. Continued exploration 
has naturally developed production in 
less accessible locations, where con- 
tinuity of operation and ease of main- 
tenance are of prime importance. 

Inasmuch as the ground tempera- 
tures surrounding buried pipe are 
usually between 40-55 F some method 
of hydrate prevention is normally ad- 
visable when the gas pressure exceeds 
200 psig. This is normally accom- 
plished by: 

1. Gas heaters 

2. Injection of hydrate inhibitors 

3. Dehydration 

The advantages and disadvantages 


*Consulting engineer and faculty member, 
School of Petroleum Engineering, University of 
Oklahom, Norman, Oklahoma. 





JOHN M. CAMPBELL* 


close analysis of process needs is necessary 














TABLE 1. Comparison of gathering system hydrate prevention systems. 





System Advantages 
No moving mechanical parts. 


Gas fired indirect heaters... ... | 
Easy to maintain. _ 
Relatively inexpensive. 


Injection of methanol... .. 
sumption. 


Relatively little equipment involved. 


Low initial first cost. 


Disadvantages 
Not a positive method of preventing hydrates. 
High fuel consumption for protection offered 
High heat loss to ground which limits amount 
of protection offered. 


Simple system involving little or no gas con- Involves mechanical equipment and the neces- 


sity of hauling alcohol. 
High operating cost. 


Injection of glycol............ Simple system involving little or no gas con- Involves mechanical equipment and the neces 


sumption. 


Relatively little equipment involved. 


sity of hauling glycol. ‘ 
In large systems initial glycol investment may 


Under ideal conditions lower operating cost be large. 


than with mechanol. 


Lowest operating cost. 
Most positive system. 


Glycol dehydration. . . 


In the event of line breakage large loss is pos 
sible. 

Potential contamination of glycol. 

Highest initial investment. 

Most complex of the systems. 


Reduces corrosion by preventing water from 


condensing. . 
Completely automatic. 








of these systems are summarized in 
Table 1. 

Indirect Heaters. Heaters have the 
advantage that no mechanical equip- 
ment need be maintained. Fuel con- 
sumption, however, is high and heat is 
rapidly lost to the ground, requiring 
multiple units on long flow lines. The 
author has in fact encountered several 
cases where a large percentage of the 
gas would be consumed in heaters to 
prevent freezing of the remainder. 

In certain applications, particularly 
with short flow lines, heaters may still 
show advantage although the econom- 
ics become more unfavorable as the 
price of gas rises. 

By writing a differential heat balance 
and integrating, the following equation 
may be used to estimate the fuel re- 
quirements and/or the heat loss in the 
line. 


In (t, — t,) == ia (t, —t,)— 


a DUL 
12WCp 
a ee a (1) 
Where 
t, = temperature of gas leaving 
heater — F 


t, = temperature of gas after trav- 
eling distance L — F 
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tg = average ground temperature 
= 3.1416 
= average pipe diameter 
inches 
= length gas travels — feet 
= weight flow of gas — lb pel 
hour 
Cp = specific heat of gas BTU/Ib 
—F 
U = overall heat transfer coeffic- 
ient BTU/hr/sq ft — F 





~reOa 
| 


A value of 2.0 BTU/hr/sq ft-F is 
recommended for average soil condi- 
tions.? In the absence of detailed data 
the following may be used to approxi- 
mate tg, the minimum ground 
temperature. 


18 in. 36 in 








Area cover cover 
Rocky Mountain................. 25 F 30 F* 
Ge eee 30 F 35 F* 
Oklahoma and Texas Panhandle.... 35 F 40 I 
East, Central and West Texas..... 45 F 45 |} 
Eee rere 50 F 50 I 
* Add 5 F for each additional foot of cover, up to wher 





the total depth does not exceed 6 ft. 





For a given system the necessary gas 
temperature leaving the heater (t,) 
may be determined from equation |. If 
this temperature exceeds 180-190 F 
several heaters at periodic intervals 
are necessary. The heat required in 





C-11 











PRESSURE — PSIA. 


TEMPERATURE F. 


FIG. 1. Concentration of methanol 
(Methyl Alcohol) required in 
liquid to prevent freezing. 


FIG. 2. Methanol content of natural gas 
at saturation. 


the -heater may be estimated from 
readily available data in the 
literature.*+ 

Injection of Hydrate Inhibitors. The 
mechanism of hydrate point depression 
has been widely discussed since the 
pioneer work of Hammerschmidt.® Al- 
though many materials have been used 
successfully methanol and glycol have 
received the most widespread use. The 
former is cheaper and more volatile 
than glycol but shows disadvantage in 
economic calculations because effective 
recovery is not practical. Therefore 
glycol has received widespread use as 
a hydrate inhibitor in expansion re- 
frigeration systems. 

In long gathering lines, though, the 
use of glycol is open to serious ques- 
tion for, because of its low vapor pres- 
sure, it exists primarily as a liquid. Con- 
sequently the dollar value of the resi- 
due glycol in the line may be prohibi- 
tive. In addition there is a potential 
dollar loss in the event of line failure. 
These together with separation and 
transportation problems make the in- 
jection of glycol into pipe lines less 
favorable than the calculations might 
show. Certain of these disadvantages 
are common to all inhibitors, however. 

Figs. 1 and 2 represent the data for 
methanol proposed by Hammer- 
schmidt.’ The weight concentrations 
shown in’ Fig. 1 are based on the hy- 
drate curve for a 0.65 specific gravity 
gas. For other gravities the curves must 
be transposed to the right or left. 
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WT. % METHANOL 
IN LIQUID. 


MILLION CUBIC FEET PER DAY 



































METHANOL CONTENT — 


























The pounds of methanol necessary 
to maintain the proper solution con- 
centration are found by using a water 
content chart to determine the amount 
of water condensed as the gas cools 
in the line, adding any quantities of 
free water known to be present. To this 
quantity of methanol must be added 


1500 


800 


400 


300 


PRESSURE — PSIA. 


200 


0 10 20 30 





40 
TEMPERATURE °F 


that in the gas phase, as shown in 
Fig. 2. 

Fig. 3 shows the amounts of diethy]- 
ene glycol necessary in the water to 
inhibit hydrate formation. These curves 
are based on relatively meager field 
data and do not represent a complete 
correlation. Units designed on the val- 


WT. PERCENT DIETHYL- 
ENE GLYCOL IN LIQUID 


40 50 60 70 


TEMPERATURE °F 


FIG. 3. Concentration of diethylene glycol required in liquid to prevent freezing. 
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FIG. 4. Two types of sorbers, for gathering 


hydrators. 


ues shown have operated succesfully, 
however, showing that they afford safe 
if not optimum operation. In order to 
obtain the total requirements of glycol 
it is satisfactory to assume a vapor 
loss of 0.12 gal per MMCFD plus 1 
gal per 100 bbl of any hydrocarbon 
liquid produced. 

Wellhead Dehydration. The third 
solution, and the most basic, is to pro- 
vide positive dehydration. In an attempt 
to make this approach more attractive 
dehydrator manufacturers have de- 
signed units specifically for such serv- 
ice. Fig. 4 shows two of the approaches 
used. 

Contrary to pipe line dehydration, 
dew point depressions usually need not 
exceed 45 F which means that simpler 
contractors and reboilers become pos- 
sible. One of the main advantages 
though has been “weatherizing” to per- 
mit cold weather operation. The scrub- 
ber portion may be traced with hot gly- 
col to prevent freezing, which at the 
same time serves as a gylcol cooler. 

The best system depends entirely 
on the individual situation and no one 
is best for all. In general dehydration 
shows definite advantage where year 
around protection is desirable, the 
gathering lines are long and/or ground 
temperatures are low. Heaters and/or 
inhibitor injection find particular ap- 
plication with short lines and where 
only periodic protection is needed. To 
be absolutely certain though an eco- 
nomic study is advisable. 

The curves in Fig. 5 show the effect 
of triethylene glycol concentration on 
the outlet dew point, with an 80 F con- 
tact temperature.? Comparison of these 
data with actual field performance of 
glycol dehydrators operating above 
300 psig shows that the equivalent of 
85-90 per cent of equilibrium is 
reached when the contact is furnished 
by 4 bubble plates, or the equivalent. 
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FIG. 5. Effect of lean glycol concentration on equilibrium 


outle€ dew point. 


This then indicates that the dew point 
depression obtainable by further con- 
tact is limited. 

Inasmuch as the average glycol re- 
boiler produces only a 96-98.5 per 
cent solution, which is further diluted 
in the absorber, far more advantage 
would seem to be gained by increasing 
the efficiency of glycol stripping. Con- 
sequently in many pipe line applica- 
tions the expense necessary to produce 
a 99 per cent glycol solution from the 
stripper may be justified. 

In a gathering system, economics 
has dictated reducing the amount of 
contact. By this means space may be 
economically provided for a scrubber 
section with little additional cost. 
Where a 45 F dew point depression is 
adequate a complete automatic unit 
may be installed for about 15-20 per 
cent less than the equivalent unit de- 
signed for a 65 F depression, if the 
cost of an inlet scrubber is included 
with the latter. 

As shown in the right hand diagram 
of Fig. 4, the scrubber section may be 
equipped as a free water knockout. All 
hydrocarbon liquid may then be re- 
combined with the dry gas. This is of 
particular advantage in gathering sys- 
tems when central processing systems 
and/or gasoline plants are installed. 

In order to consistently obtain 45 F 
depressions, countercurrent contact 
on the equivalent of 2 bubble trays is 
necessary. When using a 97-98 per 
cent glycol solution concurrent contact 
results in simplification of the system 
but depressions of greater than 40 F 
are extremely difficult to obtain, with- 
out using excessive glycol circulation 
rates. 

Fig. 5 confirms field experience that 
outlet dew points less than 0 F are 
difficult to obtain with present regen- 
eration practices, regardless of the con- 
tact temperature. 
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Dehydration Economics 

Fig. 6 shows the estimated current 
applicable prices for dehydration 
equipment. The curves are for stand- 
ard pipe line equipment and do not 
include inlet scrubbers and _ installa- 
tion costs. The glycol prices may also 
be used to predict the cost of gather- 
ing system units with combination ab- 
sorber-scrubbers. 

The ratio of dry desiccant to glycol 
equipment cost is about the same as 
previously published but the absolute 
cost of each is about 5 per cent greater. 
This increase is indicative of general 
rises in the petroleum equipment field 
in the past several years. 

The higher cost of 500 psig glyco! 
units over 1000 psig is represented by 
increased glycol circulation and sub- 
sequently higher heat load at the lower 
pressure. At pressures higher than 1000 
psig the cost also increases because of 
the absorber. Consequently, the 1000 
psig units represent the lowest cost 
per MMCED, as the above costs some- 
what compensate for each other. 

The cost of 500 and 1000 psig dry 
desiccant units is comparable. 

As the pressure exceeds 1000 psig 
the increase in equipment cost is rel- 
atively rapid because of the increased 
cost of values and fittings. The rapid 
increase from 1200 to 1500 psig rep- 
resents the additional investment for 
ring joint flanges, heavier nozzles, and 
high pressure valves. 


Dry Desiccant Development 

Dry desiccant dehydration has a 
cost disadvantage that often outweighs 
some of its inherent process advan- 
tages. Most of this cost disadvantage 
stems from the number of relatively 
large switching valves needed and the 
large containers for desiccants. In 
order to surmount these disadvantages 
desiccant manufacturers have been 
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FIG. 7. Reported comparative capaci- 
ties of two gel type desiccants. 





working on desiccants of higher sorp- 
live Capacities and continuous systems 
using fluidized particles. 

Some of the latter systems have 
shown promise but they present some 
unusual mechanical problems. At the 
present time the author knows of no 
such system that has been perfected to 
a sufficient degree for field operation. 

A new desiccant, Activated Alumina 
H-i51, has shown promise. Fig. 7 sum- 
marizes some relatively short term test 
data recently reported in the literature.® 
Other comparative tests are now under- 
way by several companies. 

Sufficient operating data are not yet 
available to establish the advantages 
and disadvantages of this new desic- 
cant. It is of the gel type and is pri- 
marily an alumina gel with some silica 
present. The manufacturers claim that 
it has a higher resistance to fracturing 
in the presence of liquid water than 
silica gel type desiccants. 

The present cost is about 112 times 
that of other gel types and about 6 
times that of the cheapest bauxite 
desiccants. This price though will un- 
doubtedly decline as manufacturing 
facilities increase. It is extremely diffi- 
cult, if not impossible to establish gen- 
eral comparative economics on dry 
desiccants because the type used de- 
pends on the service and the process 
reguirements.' The economics also in- 
volves desiccant service life since bed 
replacement represents a_ substantial 
operating cost. The total installed cost, 
including desiccant, does not vary too 
much regardless of the desiccant used. 
The high capacity desiccants cost more 
but the vessel cost is less. 

Because of this the author feels that 
designing for five per cent sorption and 
using a cheaper desiccant on the initial 
charge is the best practice if any doubt 
exists about the expected desiccant 
service life. If this unit is properly de- 
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signed high capacity desiccant may 
then be added at a later date, if desired. 
By this means the ultimate flexibility 
is provided without a cost penalty. In 
the event of desiccant fouling the 
cost is further minimized, yet some ex- 
panded capacity is possible. 


High Temperature Dehydration 

As more deep gas wells are drilled 
it is common to encounter high tem- 
perature dehydration problems. Of 
course an obvious solution would be to 
locate the dehydrator downstream after 
the gas had lost heat to the ground but 
this is often impractical because of 
terrain, operational problems, and the 
fact that the degree of such cooling is 
not controllable. Consequently it is not 
too uncommon to see dry desiccant de- 
hydrators purchased for the drying of 
gas above 100 F. 

There are undoubtedly circumstan- 
ces which sometimes justify such a 
move but if possible cooling is the 
cheapest means of dehydration above 
100 F. Where water is available it is 
cheapest to cool as low as possible with 
it before using other means. 

In the last two years refrigeration 
produced by artificial means has be- 
come of importance. It is still not feasi- 
ble to produce pipe line specification 
gas entirely by refrigeration unless 
liquid recovery justifies it because the 
cost per ton increases sharply with 
lower temperatures. This is shown in 
Fig. 8. The costs shown are for com- 
pression refrigeration systems but the 
absorption type have comparable costs, 
for the same temperature level. 

In order to reach some conclusions, 
calculations were made to determine 
relative costs of dry desiccant dehydra- 
tion versus water cooling to 100 F, re- 
frigeration to 80 F and glycol dehydra- 
tion. A flow rate of 10 MMSCF was 
chosen for study of the project. 


The results of this comparison are 
shown in Fig. 9. The costs in each case 
include all equipment necessary but no 
installation since the latter costs should 
be comparable. About 35 per cent 
should be added to the costs shown to 
cover installation. 

As temperature increases the dry 
desiccant cost does likewise because of 
the increasing gas water content. Said 
content, for example, almost doubles 
as the saturation temperature increases 
from 80 F to 100 F. Consequently 
larger sorbers and regeneration facili- 
ties are necessary even though the flow 
rate does not vary. If desiccant had 
been included the slope of the curve 
would have been slightly larger. 

The lower curve is rather steep from 
80 F to 100 F, reflecting the greater 
drying load and the proportional cost 
of refrigeration. Above 100 F the slope 
is less pronounced because the cost 
of water cooling equipment does not in- 
crease nearly so proportional to the 
heat load. 

If water were not available the cost 
of refrigeration only could be esti- 
mated by extrapolating that part of the 
curve from 80 F to 100 F. Although 
not as much advantage may be shown 
with water cooling, a net saving results 
until the temperature reaches about 
125 F. 

Actually cooling to 90 F is sufficient 
to produce an ultimate water content 
of 7 Ib per MMCF as long as the pres- 
sure exceeds 600 and a high dew point 
depression glycol unit is used. 

Because of the larger number of 
equipment alternatives now available a 
closer analysis of the process needs is 
necessary to arrive at the best solution. 
No one type of equipment offers the 
best solution for all problems and even 
with the rapid advancement of dehy- 
dration techniques, other approaches 
may sometimes be justified. 
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FIG. 8. Effect of chiller suction pressure 
on refrigeration equipment costs. 
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A general view of the refinery area at Anglo-Iranian’s new £45,000,000 oil refinery 
which came on stream on July 29th. 


Anglo-lranian’s Aden Refinery Operating 


A new refinery, built during the last 

years along with a complete self- 
contained new community-municipal- 
ity, to process 120,000 bbl per stream 
day has sprung up at Little Aden, 
across the bay from Aden, on the 
southern tip of the Arabian peninsula 
at the southeast end of the Red Sea. 
Plant is to operate on Kuwait crude 
to yield a full line of fuel products. 

A harbor was built by dredging out 
sand; work done by a British-Dutch 
combine. Construction crew included 
some 14,000 persons of all types, 
Europeans, American, and Asiatic. 
The operating organization includes 
some 250 British and 11,500 Arabs 
and Indian.’ “ 

Plant includes 2 primary or crude 
distillation ‘units, each of 60,000 bbl. 
per day capacity, that separate straight- 
run gasoline, kerosine, diesel oil, and 
heavy fuel oil. The port of Aden is one 
of the major stations in the Orient, for 
both coal and oil. 

Units have 140 ft, by 16 ft diameter 
fractionators, .made in 3 sections and 
brought to the site, erected in 7 weeks. 
Units are said to be the first in the 
world to be electronically controlled 
throughout. Power kerosine is made 
from the kerosine fraction by extract- 
ing aromatics with sulfur dioxide. The 
power kerosine fraction is desulfurized 
by the AIOC Autofining process. 
Motor fuel is upgraded by a 12,- 
000 bbl per day Platformer unit op- 
erating on low-grade naphtha. Prod- 
ucts requiring more treatment get caus- 
tic washing, copper sweetening, and/or 
solutizer treating. Salt water from the 
bay is used for condenser and other 
cooling water, can be pumped at the 
rate of 1,000,000 gal per hour. 

Berths for 4 steamers simultaneously 
are provided in the harbor. Two may 
tie up at the “finger” jetty, while two 
“T-Head” jetties handle 2 more. Use 
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was made of the sand, 6,000,000 cu 
yds from the harbor, by pumping in 
onto 200 acres of waste land, on which 
tankage and the port offices now stand. 

To connect the refinery with the oil 
bunkering station across the bay at 
Aden, two 19-mile long pipe lines are 
installed; one is 16-in., one 6-in. di- 
ameter. More than 40,000 bbl per day 
of fuel oils will be handled by these 
lines. “Go devils,” steel-rubber plugs 
that prevent stream contamination, 
give warning, by radioactive capsules, 
of the approach of the end of any 
given stream at the receiving station. 

From bunkering station submarine 
pipe lines connect to 8 off-shore ship 
loading points. Personnel housing 
building is continuing; 75 houses for 
British staff families, along with 100 
houses for laborer families are unde! 
construction. Staff houses were pre- 
fabricated in Britain, and each contains 
an air-conditioning unit. A second 
building job is installing 150 houses 
for Indian married foremen and clerks, 
60 for bachelor quarters and 200 for 
married laborers. 

Aden can be considered a natural 
for a refinery site. Each year 4500 
ships stop there and refuel. It is at the 
eastern end of the Red Sea, opposite 
end from the Suez Canal, and within 
reasonable reach of the Kuwait oil 
felds. 

First problem solved in planning 
for the refinery was to drill test wells 
in the desert nearby, which found ade- 
quate quantities of water for all needed 
purposes. Water for boilers, fo! 
process purposes, and for general per- 
sonnel and municipal use is drawn 
from wells 6 miles inland from the 
plant. Plant and port were built by two 
companies, Middle East Bechtel Corp- 
oration, an American-backed com- 
pany, and George Wimpey and Com- 
pany, of Great Britain. 
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FIG. 1. Flow diagram of the Simulator 
unit, now being used for research 
work on fractionation methods. 


FIG. 2. The Simulator unit, with assem- 
bled fractionator plate being 
hoisted into the tower. 


Joint Research Studies Fractionation Fundamentals 


Forty-two companies join hands to discover 


better methods of hydrocarbon separation 


DisTILLATION, the most widely 
used method for separating hydro- 
carbons, was practiced for centuries 
before it was adopted by the petroleum 
industry. In view of the long history 
and extensive use of distillation, it is 
surprising how little is really known 
about the design of fractionating 
columns. 

The first step in the design of a 
fractionating column involves the cal- 
culation of the number of theoretical 
contacts or trays. If vapor-liquid equi- 
librium data are available, these cal- 
culations usually present no problem 
although they can be very time consum- 
ing and tedious. Automatic computing 
machines are being used in many or- 
ganizations to reduce the time and 
effort required. The selection of the 
type of column internals, the transla- 


‘Director, Fractionation Research, Inc., 
Bartlesville, Oklahoma. 


DR. E. H. AMICK* 


tion of theoretical contacts or trays 
into actual contacts or trays, and the 
determination of the column size pres- 
ent the real problems today. 

The selection of the type of distilla- 
tion equipment to be used is now much 
more of a problem than it was a few 
years ago. In the decade before World 
War II and during the war, the petro- 
leum industry used bubble cap trays 
almost exclusively in commercial size 
columns. The primary concern was the 
selection of the type of bubble cap, 
the layout of the tray, and the sizing 
of the column. Today consideration 
must be given to the other types of 
trays which are available, the propri- 
etary devices, and the different types of 
perforated trays. 

As the literature on distillation is 
voluminous, it would seem that it 
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should provide a wealth of information 
on the prediction of plate efficiencies 
and the sizing of columns, at least fo 
the widely used bubble cap columns 
Unfortunately, most of the published 
experimental data dealing with effi- 
ciencies and capacities were obtained 
in laboratory columns of smal! diam- 
eter; very few data are available on 
columns of commercial size. Compari- 
sons of data from laboratory columns 
with those from commercial columns 
often show wide discrepancies. 
Typical of the work on large trays 
which has been published in the past 
decade or so is that in which large 
rectangular plates have been tested by 
blowing air through the plate and flow 
ing water across it. The rectangula! 
plates were used with the idea that the 
operation of a commercial size plate 
could be simulated. In the majority of 
cases hydraulic gradient and pressure 
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Premier's new 3000 barrel 


UOP Fluid Catalytic Cracker 





New Cat Cracker 
Placed in Operation 
By Premier 


By R. P. Hargis, President 
Premier Oil Refining Company of Texas 
Longview, Texas 


—- Oil Refining Company of 

Texas recently completed a multi- 

million dollar expansion program at 

Fort Worth, Texas, making our refin- 
ery there one of the 
most modern in the 
entire Southwestern 
area. 

The expansion 
program was 
rounded out April 
_ 10 when a 3,000 

B/SD UOP Fluid 

Catalytic Cracking 

unit of the latest 

design went on 

stream. It is de- 

signed to crack 
blended atmospheric and vacuum gas 
oils at a conversion rate of 74 per 
cent into gasoline having 92 clear re- 
search octane rating. 

Installation of the cat cracker, with 
its attendant new polymerization and 
gas concentration facilities—all three 
of which were designed and licensed 
by Universal Oil Products Company 
—brings to six the number of major 
processing units in operation at the 
Fort Worth refinery. Others are a VOP 
Platforming unit, which has a design 
capacity of 1,500 B/SD, a thermal 
cracker, and a crude unit. With these 
facilities, the Fort Worth refinery has 
now become self-sustaining. Its sup- 
ply of crude oil is piped from the 
Ranger Field into Fort Worth. 


Four Reasons for New Unit 


Four major factors motivated our 
thinking about installing a cat cracker 
less than three years after the company 
built the UOP Platforming unit. These 
factors were, in brief: 

1. A cat cracker would enable 
Premier to make greater amounts of 
high quality finished gasolines; it would 
Open up new avenues for marketing 
such products as butane-butylene; it 
would put Premier in the position of 
converting excess middle distillates in- 
to marketable products. . 

2. It would provide not only the 
Fort Worth refinery but Premier’s 
other Texas refineries at Arp, Baird 
and Longview with a choice gasoline 
blending stock having an F-1 leaded 
octane number of 98 to 100. 

3. It would further improve the 
refinery’s economic position by mak- 
ing possible a larger gasoline yield 


pe 


R. P. Hargis 


from the crude run. The overall gaso- 
line yield at the Fort Worth refinery 
was 52 per cent. It was estimated that 
with a cat cracker a gasoline yield of 
67 per cent could be obtained—an esti- 
mate that since has proved to be 
accurate. 

4. A cat cracker would permit -op- 
erating the refinery at its crude: oil 
capacity of 7,500 B/CD. 

Coincident with the unit going on 
stream, Premier launched an intensive 
newspaper, radio and TV advertising 
campaign to introduce its new “Igni- 
tion Controlled” ethyl gasoline and 
“Dynamic” regular gasoline. We are 
now producing a 95 octane premium 
gasoline and an 86 regular motor fuel 
to meet the ever-increasing demands 
for higher quality gasolines in our 
trade territory. 

We supply approximately 100 inde- 
pendent jobbers and more than 600 
retail outlets in an area extending from 
Shreveport, La., on the east to Abilene, 
Texas, on the west, and from the Red 
River on the north to the central por- 
tion of Texas on the south. 


Octane Ratings Increased 


Gasoline from the cat cracker is be- 
ing transported to the Arp, Baird and 
Longview refineries for use as blend- 
ing stock. This enables these plants to 
increase their octane ratings, and puts 
them in a more advantageous position 
to meet changing market conditions. 

One of the unusual features of our 
new cat cracker is the placement of 
the reactor-regenerator on a structural 
steel skirt instead of having it mounted 
on a concrete base. Another interest- 
ing feature is the suspension of the air 
heater beneath the regenerator. 

All of the pumps and the gas com- 
pressors are located under a reinforced 
concrete structure extending across the 
battery area parallel to the line of 
towers. Most of the heat exchangers, 
surge drums and receivers are placed 
on the roof of the concrete structure. 
This arrangement makes for compact- 
ness and maximum utilization of space, 
and enables our operators to control 
the unit with ease. 

With the cat cracker now on stream, 
we are confident that the Fort Worth 
refinery is equipped to meet a wide 
variety of marketing conditions more 
profitably and with a greater degree of 
flexibility than was ever possible before. 
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FIG. 3. Flow diagram of the new experimental unit. 


drop data were obtained, in some of 
the cases entrainment data were also 
obtained. 

In most of the work a column with 
only one tray was tested. The useful- 
ness of data like the above is probably 
limited as far as the petroleum industry 
is concerned because the air-water sys- 
tem has quite different properties than 
hydrocarbon systems. Also, there is 
some question about the general applic- 
ability of data obtained in single-tray 
columns and from rectangular plates. 

As far as is known there are very 
few companies who have made a con- 
certed effort to obtain the information 
to enable column capacities and plate 
efficiencies to be predicted. Even those 
companies that have done the most 
work find there are many loopholes in 
their information. The reasons are 
easy to discover. The most needed data 
must be obtained in a column of com- 
mercial size. 

It is doubtful if plant tests alone 
would be able to provide all the 
answers. Even access to a plant column 
properly equipped for test work in 
which production could be interfered 
with so that feed and product composi- 
tions and rates could be varied signifi- 
cantly would not be sufficient. The 
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data obtained would only show what 
the column could do as it was then con- 
structed, not what its real potential 
might be. If the information is to be 
obtained in a reasonable time, it is 
essential to set up an experimental dis- 
tillation unit which has a column of 
commercial size. 

The investment required for such 
a unit and its operating cost are greater 
than most companies can justify. Faced 
with this situation a number of com- 
panies have founded a cooperative re- 
search organization, Fractionation Re- 
search, Inc., open to anyone interested 
in the field of distillation and absorp- 
tion, to plan and carry out a program 
aimed at obtaining the data necessary 
for the prediction of the vapor and 
liquid handling capacity of contacting 
devices and their separation efficiency 
at various loadings. 


Research Program 

It is visualized that when the pro- 
gram is in full swing, there will be in 
operation both a 3-tray vapor-liquid 
contactor 66 in. in diameter, and an 
experimental distillation unit with a 
column 4 ft in diameter. Also tests 
will be carried out on a number of plant 
columns. 


Simulator Unit 

Work is now under way in the sim- 
ulator unit, the 3-tray vapor-liquid 
contactor. Basically, the unit consists of 
a 66 in. ID column which can hold 3 
trays, a knockout drum, a blower, and 
a circulating pump. Gas can be cir- 
culated at rates as high as 15,000 cfm 
and liquid can be pumped through the 
unit at 550 gpm. A flow plan of the unit 
is shown in Fig. 1 and a photograph in 
Fig. 2. 

This unit is designed to secure in- 
formation on pressure drop, down- 
comer buildup, entrainment, hydraulic 
gradient, tray stability, pulsation, 
dumping, and flooding. The column, as 
can be seen from the photograph, is 
well equipped with windows, so a visual 
evaluation of the contacting efficiency 
can be made. In addition to the win- 
dows in the side of the column, there is 
a large window in the top head that 
permits the operation of the top tray to 
be observed from above. As the gas 
phase as well as the liquid phase can 
be recycled through the unit, a variety 
of gases, and liquids can be used. Test 
systems that have been used to date are 
absorption oil- nitrogen-air, absorption 
oil-methane, absorption oil-carbon di- 
oxide, hexane-carbon dioxide, water- 
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The ANSWER to TOUGH 
TREATING PROBLEMS 


INDIRECT EMULSION 
TREATERS 


for steam generating efficiency 


and NATIONAL Hear 
TRANSFER SECTIONS 
for corrosion resistance 








National Steam Generators have been developed over the years 
by The National Radiator Company, largest manufacturer of 
quality hot water and steam heating products in this country. 
These high efficiency boilers are available in a complete range of 
sizes—can be installed in multiples where necessary. 


Heat Transfer elements in the gun barrel are built up from 
National Sections of close-grained, gray cast iron. The special 
design, externally and internally, increases the heat transfer rate 
and provides flexibility of capacity by the simple means of remov- 
ing or adding to the sections. No hot spots, no scale formation 
means elimination of frequent clean-outs. 





Seco Indirect Emulsion Treaters have been proved in actual field service as 
the ideal method for transferring heat in breaking crude oil emulsions. This 
effective assembly of National Boilers and Heat Transfer Sections is designed 
and installed by Stentz Equipment Company, Tulsa, Oklahoma. It is fully 
automatic and economical to operate and is available in a range of models 
to meet various capacity requirements or other special demands. 


THe NaTionaAL Raoiator ComPANY 


Seat Yramufer Diviaion 


60 East 42nd Street * New York 17, N. Y. 
Represented in Midcontinent and Southwest Oil Producing Areas 
by STENTZ EQUIPMENT COMPANY 








P.O. Box 3367 P.O. Box 6445 P.O. Box 6125 3409 Oaklawn 
Tulsa Houston Odessa Dallas 
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FIG. 4. View of the new experimental tower, also to be used in studying 


fractionation devices. 


air. Studies on a bubble cap tray with 
66 four-inch caps on 5 % in. equilat- 
eral triangular centers have been com- 
pleted. This tray, after minor modifica- 
tions which the tests have shown to be 
desirable, will be the first tray studied 
in the experimental distillation unit. 
A perforated plate is now under 
investigation. 

The simulator will serve as a screen- 
ing apparatus to eliminate those trays 
that do not show sufficient merit to 
warrant further investigation in the ex- 
perimental distillation unit. Also it will 
disclose defects that should be cor- 
rected or modifications that should be 
made in trays before they are tested in 
the distillation unit. Although the in- 
vestment for a simulator is high, its 
operating cost is low and data can be 
obtained from it rapidly and easily. 
In a comprehensive research program, 
considerable money will be saved by 
using it to complement the work of the 
experimental distillation unit. 


Experimental Distillation Unit 

Unquestionably, the most important 
part of the experimental program of 
FRI centers around the experimental 
distillation unit. As far as is known, 
this is the largest distillation unit that 
has ever been designed and built spe- 
cifically for experimental purposes. 

The aim, in designing this equip- 
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FIG. 5. Typical bubble tray assembly for use in experi- 


mental tower. 


ment, has been to provide a flexible 
unit in which tray operation can be 
observed, and in which contacting de- 
vices can be tested for efficiency to 
their ultimate capacity with a variety 
of systems over a wide range of op- 
erating conditions. The auxiliary equip- 
ment, including the reboiler and con- 
denser, was sized so that contacting de- 
vices, which have substantially more 
capacity than bubble cap trays as they 
are known today, can be thoroughly 
investigated. Fig. 3 is a flow plan of 
the unit and Fig. 4 is a photograph 
taken of the unit as it was under 
construction. 

The unit is designed so that it will 
be possible to operate it at pressures 
from 5 mm of mercury absolute to 150 
psig, although at present, it is equipped 
for operation at pressures from atmos- 
pheric to 150 psig. By the addition of 
vacuum producing equipment and 
minor modifications, the unit can be 
operated at sub-atmospheric pressures. 
The reboiler is heated by steam which 
is available at 200 psig. 

The unit is arranged for recycle 
of the product streams so as to mini- 
mize the amount of feed and product 
storage required. It can be operated as 
a stripping, enriching, or conventional 
fractionating unit. Instrumentation is 
provided to control reflux and feed to 
the tower and the steam to the reboiler. 


THE PETROLEUM ENGINEER, September, 1954 


Bottoms and overhead products are 
withdrawn by level controllers in the re- 
boiler and accumulator. The tower 
pressure is controlled in effect, by regu- 
lating the amount of heat transfer sur- 
face in the condenser. This is done by 
a level controller on the condenser 
which is reset by a pressure controller 
on the column. 

The distillation column, which is 
4 ft ID, can hold 10 trays on a 2 ft tray 
spacing. At the level of tray 4, there 
are provided 4 nozzles in which win- 
dows will be installed. For low pres- 
sure work, windows 7% in. in diam- 
eter will be used, but for the higher 
pressures, it will be necessary to use 
windows which have a diameter of 
4 in. A window, visible from the 4 
windows in the side of the column, is 
installed in the appropriate down- 
comer. This allows the level of liquid 
and froth in the downcomer to be ob- 
served. On the top head of the column 
are 2 nozzles in which windows can be 
installed so the operation of the top 
tray can be viewed. Connections for 
sample points and thermocouple wells 
are located at 6-in. intervals along the 
shell so that it will be possible to get 
plate compositions and temperatures at 
all plate spacings. 

The distillation column has been 
provided with a removable head 
through which tray rings can be in- 








co! 


are 


Aa af ae 


2 ef me «& « «= 






~~ = ==. . == °F Se 


mn” 








Fractionation Symposium 


— 


serted or removed and, if desired, so 
can complete trays. A clean-shell type 
of construction has been employed. As 
Fig. 5 shows, the trays are supported 
on tray rings which in turn, are sup- 
ported on adjustable rods. The bottom 
ring is supported from brackets welded 
into the column above the reboiler 
vapor nozzle. The adjustable rods per- 
mit the trays to be spaced as desired 
between 12 and 36 in. and are the 
means of leveling the trays. The tray 
rings are sealed to the tower by the use 
of asbestos rope packing compressed 
by a packing ring. 

In order to make changes in tray 
construction easily and cheaply, the 
trays have been made up in three sep- 
arate sections, a downcomer section, 
a downcomer seal section, and a con- 
tacting section. In the contacting sec- 
tion are installed bubble caps, or per- 
forated plates, etc. With this construc- 
tion, it will be possible to study var- 
jous contacting devices merely by lift- 
ing out the contacting sections and re- 
placing them with new ones. This will 
permit the same downcomer and down- 
comer seal sections to be used with 
different contacting devices. Studies of 
downcomer construction or down- 
comer sealing can be made by remov- 
ing and replacing the desired sections 
leaving the contacting section the 
same. Envelope-type downcomers are 
used. 

A good deal of effort went into the 
design of the trays and tray support 
rings in an attempt to develop an as- 
sembly which would permit tray spac- 
ing to be changed with a minimum of 
problems and allow changes of entire 
trays or parts of trays with a minimum 
of difficulty. In a tower of this diam- 
eter, it is especially important to keep 
the tray support ring narrow to prevent 
it from occupying too high percentage 
of the tower cross sectional area. 

Bubble cap and perforated trays will 
be studied first in this unit, the former 
because of their widespread use and the 
latter because of their promise. Also, 
reliable information on the capabilities 
of a well designed bubble cap tray 
are needed to serve as a standard with 
which other types of trays can be 
compared. 

In recent years a number of propri- 
etary devices, including the Turbogrid 
tray, the Koch Kaskade and Benturi 
trays, the Socony-Vacuum Uniflux 
tray, the Nutter Float Valve tray, the 
Kittel tray, and Panapak have come on 
the market. A study of some such de- 
vices is to be made in the unit. 

In the initial work, several systems 
will be used in testing the trays. It is 
believed that sufficient information will 
be secured on the effect of system prop- 
erties on such things as liquid and va- 
por handling capacity, plate efficiency, 





froth height, build-up in downcomers, 
and pressure drop so that in subsequent 
work, tests with one or two systems 
will be sufficient to characterize a tray. 

The first two systems that will be 
used are normal and iso-butane, and 
cyclohexane-normal heptane. Other 
systems that may be used are isopropyl 
alcohol-water, methyl ethyl ketone- 
secondary butyl alcohol, and hexane- 
absorption oil. Although binary sys- 
tems will normally be used because 
their analysis is simple and more re- 
liable, sufficient work will be done with 
ternary and multicomponent systems 
so there will be no doubt of the applic- 
ability of the results to these more com- 
plex systems. 


The runs on the first few trays will 
necessarily be comprehensive. General- 
izations developed from this work will 
permit the evaluation of a tray with a 
minimum of runs. In the early tray 
studies, runs will be made for each 
system with pressure constant, at a 
range of values of the reflux ratio, L/V. 
At each of the reflux ratios, efficiencies 
will be determined at 40 to 95 per cent 
of the flooding capacity. Correspond- 
ing runs will be made at other 
pressures. 


Plant Tests 

In the third phase of the program, 
capacity and efficiency tests of com- 
mercial fractionating towers and ab- 
sorbers will be undertaken. These will 
provide data to check the results of the 
experimental program and data on sys- 
tems that cannot be run in the experi- 
mental unit. For example, it will not be 
possible to make either very high pres- 
sure absorption or fractionation tests 
in the experimental unit. A number of 
companies have expressed their willing- 
ness to cooperate in a plant test pro- 
gram so there will be available for test 
such a large number of columns that 
it will be possible to select those col- 
umns that will provide the maximum 
amount of usable information. 


Conclusion 

This is the most extensive program 
yet undertaken to secure information 
on vapor and liquid handling capaci- 
ties and plate efficiencies of columns 
of commercial size. As a result of this 
work it will be possible to build new 
units more economically and to revamp 
in the most economical way existing 
units to provide for increased capaci- 
ties or for changed feed stocks or to 
meet rigid process specifications. 





Turbogrids: 


Lower Cost, Higher Efficiency 


New design easier to fabricate, show lower pressure 
drop, and are less subject to fouling than older designs 


ENGINEERING STAFFi 


A STUDY of fractionation equip- 
ment was started several years ago by 
Shell Oil Company to determine op- 
erating characteristics of columns that 
were in productive service. Most of the 
columns were stabilizers or gasoline 
boiling range columns. After complet- 
ing 15 or 20 test runs, most of which 
included plate-to-plate efficiency cal- 
culations, we found that few firm con- 
clusions could be drawn from the data 
because of the complexity of structural 
and operating variables involved. 

The second phase of the program 
was an intensive study of bubble cap 
trays. A column that is 5 ft in diameter 
and some 40 ft high was equipped for 
a wide range of operating conditions 
and has been used exclusively for ex- 
perimental studies where variables 
could be controlled more closely. In 
general, the experimental data on bub- 
ble cap trays indicate that any im- 
provement in efficiency gained by a 


7Shell Oil Company, Houston, Texas. 
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structural change is offset by a corres- 
ponding loss in capacity. Likewise, 
gains in capacity were usually accom- 
panied by losses in efficiency. 

Efforts were then directed toward 
other means of effecting vapor-liquid 
contacting. Several tray types, which 
were a somewhat radical departure 
from bubble cap trays, were investi- 
gated. One tray that has found rather 
extensive use has been named the 
Turbogrid tray*. Fig. 1 is a photograph 
of a new installation in which all of 
columns are equipped with such trays. 

These trays consist of a flat grid of 
parallel slots, the grid extending over 
the entire cross-section of a column. 
The slots can be either stamped per- 
forations in a flat metal plate or may 
consist of the spaces between parallel 
bars. Fig. 2 illustrates a typical Turbo- 
grid tray of the parallel-bar type. The 
structural support framework for the 
bars, the bottom side of the partly 





*U. S. and foreign patents applied for. 
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completed tray, and the top side of the 
finished tray are shown. The trays are 
generally installed without downcomers 
for liquid flow. Downcomers may be 
used if desired, but are usually not 
recommended except for very high 
liquid rates. 

In normal operation of Turbogrid 
trays, the parallel slots in the trays 
serve as the passages for both liquid 
and vapor through the tray. The flow 
of both liquid and vapor occurs as a 
cycling or intermittent jet action, uni- 
formly distributed with respect to both 
phase flows over the entire grid pat- 
tern. The interference of the counter- 
current flow of liquid and vapor 
through the tray results in a buildup 
of liquid on the tray, the liquid holdup 
being approximately equal to the tray 





Structural framework for grid tray 
(framework cut into four sections in final 
assembly). 
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FIG. 1. “Battery” of superfractionators equipped with ‘Tturbogrid trays. 


pressure drop. When grid trays are in- 
stalled with downcomers they perform 
similarily to conventional perforated 
trays with downcomers. 

As in other cases, the significant de- 
sign variables of a grid tray column are 
the stream properties and rates, the 
structural details of the tray layout, 
and the specific requirements of the 
particular separation process. The 
structural details that can be varied 
to meet the flow or process require- 
ments are mainly the slot area in the 
tray, the slot width, and tray spacing. 

The open area is selected to pro- 
vide the optimum economic balance 
between tray capacity, efficiency, and 
operating range. Other factors, such as 
pressure drop limitations will also 
affect the selection of the tray free 


FIG. 2. Typical layout of Turbogrid trays. 





Bottom side of partly completed tray (weld- 
ing and trimming of bars and sectioning of 
tray incomplete). 


area. In some cases, holdup require- 
ments govern the structural design of 
the trays. Where tolerance to corrosion 
or fouling is desired, slot width, and to 
a lesser extent bar shape, in bar-type 
trays, become factors to be considered. 

The tray spacing selected represents 
a compromise between the factors of 
tray accessibility, and the relative im- 
portance of column height and diam- 
eter. Tray spacings of 12 to 18 in. nor- 
mally are used in Turbogrid installa- 
tions, with 18 in. tray spacing being 
preferred in large columns to improve 
tray accessibility. 

The operating performance of grid 
trays as compared to that of bubble 
cap trays is discussed in the following 
examples. As an illustration of the gen- 
eral performance characteristics of grid 
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trays, the data from the 5-ft diameter 
experimental column are shown in 
Fig. 3. Efficiency is expressed in terms 
of theoretical plates per foot of column 
height. The bubble cap tray used as a 
basis of comparison was a round cap 
cross-flow tray at 18-in. tray spacing. 
The grid tray was at 12-in. tray spacing. 

The curves are average values for 
stripping, rectifiying, and total reflux 
conditions. The bubble-cap tray gives a 
peak efficiency at about 70 per cent of 
load point and gives lower efficiency on 
either side of this throughput. The 
grid tray gives about 35 per cent more 
capacity than the bubble-cap tray and 
gives a continual increase in efficiency 
up to the load point. Above about 80 
per cent of bubble-cap tray load point 
(60 per cent of grid tray capacity) the 
grid tray efficiency is higher than for 
the bubble-cap tray; below this capacity 
the grid tray efficiency is poorer. 

Grid trays generally are not recom- 
mended for installations that are ex- 
pected to meet very low loading condi- 
tions, say from 25 to 50 per cent of 
load point. In the normal design region, 
however, from 60 to 100 per cent of 
load point, grid trays give superior 
performance. 

The remainder of these cases to be 
discussed are plant columns that are 
operating in light hydrocarbon service. 
The performance of two deethanizers is 
illustrated in Table 1. Deethanizer A 
contains 30 grid trays at 12-in. spacing 
which replaced 22 bubble-cap trays at 
16 and 24-in. spacing. The function of 
the column is partial deethanization of 
a thermally cracked stream. Operating 
pressure is 500 psig and vapor density 
is about 5 Ib per ft. 

The original bubble cap installation 
performed satisfactorily at feed rates 
up to 5000 bbl per day; at higher feed 
rates the column would not operate 
satisfactorily unless the reflux rate was 
reduced, thus adversely affecting sepa- 


ration. The recovery of C,’s in the top 
and C,’s in the bottom is shown for 
the 2 types of trays — the bubble cap 
trays at 4800 bbl per day feed and grid 
trays at 5000 to 7400 bbl per day feed. 
Separation is about equivalent, even 
with up to 50 per cent higher thruput in 
the grid tray column. 

Deethanizer B is the only plant in- 
stallation using grid trays with down- 
comers. Sixteen grid trays replaced an 
equal number of bubble cap trays in the 
stripping section. The rectifying sec- 
tion remained unchanged. Because of 
mechanical difficulties in removing 
downcomers welded to the column 
Shell, the area of the tray covered by 
bubble caps was removed and grid 
sections installed. The purpose of the 
installation was to increase column 
capacity. 

Separation cap was not sacrificed at 
rates 25 per cent in excess of those 
limiting the bubble cap trays. The data 
in Table | are typical for both the bub- 
ble cap trays and the grid trays operat- 
ing at 25 per cent higher thruput. The 
actual limiting load for the grid trays 
has not yet been reached but is esti- 
mated to be some 35 per cent greater 
than the previous trays. 

The bubble cap trays in the strip- 
ping section of a depropanizer were 
found to be considerably damaged by 
corrosion when the column was opened 
for routine inspection. Replacement of 
the existing trays with new bubble cap 
trays would have been prohibitive cost- 
wise because of downtime. Nineteen 
grid trays were designed, fabricated 
and installed in six working days. 

Table 2 shows a comparison of the 
separation with bubble cap trays and 
with Turbogrid trays. In terms of pro- 
pane and butane recoveries, column 
performance was slightly improved by 
the installation of grid trays in the 
stripping section. Essentially this same 
separation has been achieved for feed 
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FIG. 3. Curve showing comparison of Tubogrid and bubble tray performances. 
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he" TABLE 1. Deethanizer service. 





Deethanizer A Bubblecap Turbogr 
Number oftrays...... ? 22 30 
Feed rate b/d... .... aay . 4800  5000—740( 
Ethene recovery in tops, per cent. . . 59 66 


Ethane recovery in tops, percent. .. 49 15 
Propene recovery in bottoms, per cent 95 5 
Propane recovery in bottoms, 


percent...... 97 
Deethanizer 8 
Typical separation for both turbogrid and bubble cap tra 
Recovery Recover 
in tops in Dotto 
percent per cen 
C2 and lighter... .. 98.8 1.2 


C3 and heavier........ : 10.3 89.7 
TABLE 2. Depropanizer. 
Bubble cap lurbog 
Number of trays*...... 14 
Propane recovery in tops, per cent 98.9 99 
Butane recovery in bottoms, percent 97.7 98.2 





_* Bubble cap trays of stripping section only were repla 
with Turbogrids. 
TABLE 3. Debutanizer. 


Rectifying section 











Stripping section 
: Turbogrid Turbog 
Capacity, eticiency, Capacity, efficien 
Feed B/D pereent percent percent perce 
7,300 28 26 30 i 
10,400 39 40 64 


rates between 2000 and 5000 bbi pe: 
day. A test run, including plate-to 
plate calculations, was made at 2500 
bbl per day feed and 2900 bbl per day 
of reflux. This corresponds to 60 pei 
cent of capacity for the grid trays 
whose efficiency was calculated to be 
60 per cent. 

The final column to be reviewed i 
a 6-ft diameter debutanizer with 34 
grid trays. Installation was made be 
cause of an expected increase in re 
fining thruput beyond that which could 
be processed in the original bubble cap 
tray column. The data from 2 test runs 
shown in Table 3 were taken after the 
grid trays were installed but before the 
feed rate reached the level for which 
the trays were designed. It is seen that 
over this range, the tray efficiency 
roughly equal to the per cent of 
capacity. 

As stated previously, the use of gric 
trays below about 50 per cent of capac 
ity generally is not recommended 
however, the separation achieved 
this column at the low rates has been 
acceptable from the viewpoint of the 
operating department. The tray effi 
ciencies obtained in the test runs aré 
substantially in agreement with those 
which would be predicted by the grid 
tray design procedure. 

In summary, the Turbogrid tray has 
demonstrated decisive advantages Ove 
bubble cap trays both in direct com 
parisons on the experimental column 
and in comparisons on plant columns 
in productive service. As compared to 
bubble cap trays, grid trays operate at 
a lower pressure drop, are lower in 
original cost, easier to design and fab 
ricate, and are less subject to fouling 

Turbogrid trays are available to in 
dustry through license from Shell De 
velopment Company, New York. * * 
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FIG. 1. Cutaway view showing details of recycling tray construction. 









The Recycling Tray 


Deficiencies in absorber tray performance are~ 
corrected by this highly efficient new development 


EDW. G. RAGATZ* 


D URING the last several years, proc- 
ess engineers have become increasingly 
conscious of substantial deficiencies in 
conventional bubble-cap tray perform- 
ance. As a result, a considerable num- 
ber of alternate vapor-liquid contact- 
ing trays have been developed and 
offered to industry — with their major 
stress being usually laid on increased 
column capacity. 

While high capacity is an important 
objective in any tray design, in many 
process operations the potential re- 
turns from increased tray efficiency 
are of such magnitude that attainment 
of maximum tray efficiency becomes 
paramount, irrespective of the resul- 


~*Manager of Edw. G. Ragatz Company, 
San Marino, California. 
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tant effect on tray capacity. Under 
such circumstances, to focus on mere 
capacity “as such” is to overlook the 
Basic economics of this important class 
of operation. 

The natural-gasoline plant absorber 
presents an excellent example of high 
reward to be attained through increas- 
ing of currently-employed tray efficien- 
cies. At the recent NGAA forum on 
“Tray Design,” and in a subsequent 
technical article,t details were pre- 
sented of a new tray specifically de- 
signed to provide substantially in- 
creased recovery efficiencies for today’s 
high-pressure, high-recovery absorbers. 
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This new tray is known as the Recycl- 
ing Tray, and derives its name from its 
unique construction and action.? 

The essential details of the recycling 
tray construction are presented in 
Fig. 1. Conventional side -downcomers 
are employed on alternate sides of the 
column as in the usual bubble-cap 
structure — with these items being 
normally permanently welded in the 
column shell. 

The “active” portion of the tray 
(situated between liquid receiving-plate 
and off-flow weir of the downcomers) 
consists of several appropriately-per- 
forated 14-16 gage plates over which 
are positioned a series of “recycling” 
baffles. These baffles are interposed in 
several parallel rows transverse to the 
path of the cross-flowing liquid, with 
alternate strips of “free” perforated 
plate being left between the baffle 
rows. The baffles rest directly on the 
perforated plates, and blank off all un- 
derlying perforations. 

Perforated plates and baffles are re- 
movably bolted to angle supporting- 
grids, and are sized to go through con- 
ventional 18-20 in. manholes. The sup- 
porting-grids are permanently welded 
in the column shell, and so propor- 
tioned that removal of a perforated- 
plate section and its overlying baffles 
provides ready man-way access to all 
portions of the column structure. 

The recycling-baffles proper con- 
sist of elongated “box-like” structures 
of such length as to permit of ready 
handling inside the column shell. A 
series of holes are provided in the 
downstream side of each baffle tan- 
gent to the box-bottom, while an open 
“slot” is provided in the upstream side 
of the baffle just above the box-bottom. 
The upper edges of the baffles are nor- 
mally carried at the same elevation 
as the top of the over-flow weir, and of 
sufficient extent to provide the desired 
liquid residence-time on the tray. 

With the alternate perforated-plate 
“strip” and recycling-baffle “row” ar- 
rangement of the recycling tray, the 
tray liquid traverses several alternate 
zones of gas-contact and froth-coales- 
cence as it flows across the plate from 
downcomer inlet to off-flow weir out- 
let. Through coalescence at adjacent 
downstream recycle baffles, a substan- 
tial portion of the frothy liquid leav- 
ing each gas-liquid contacting zone is 
recycled back via the baffles’ upstream 
“recycling slots” into the bottom of the 
contacting-zone from whence it came 
for re-contacting therein with addi- 
tional vapors. 

At the same time, another smaller 
portion of the coalesced liquid flows 
forward via the baffles’ downstream 
holes into the bottom of the adjacent 
downstream contacting zone. Through 
such repeated froth trapping, froth co- 
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THE WM. POWELL Co. 


—— CINCINNATI, OH 
— Vid , OHIO 
ft 


‘You see POWELL VALVES everywhere!”’ 


Not surprising when you realize that Powell there’s the place for Powell Valves—available 
makes more kinds of valves and has probably — through distributors in principal cities. Made 
solved more valve problems than any other 1%” to 30” and 125 pounds to 2500 pounds 
organization in the world. And this has been W.S. P. Bronze, iron, steel and corrosion re- 
going on since 1846. sistant alloys. On problems, write direct to The 

Wherever flow requires dependable control, Wm. Powell Company, Cincinnati 22, Ohio. 


CONTROLS FOR THE LIFE LINES OF INDUSTRY 


080 
Powell Valves ‘; 
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FIG. 2. Comparisons of typical absorption-recovery performance, at 650-850 psia. "a 
men 
ing 
_— , , ; oe — - Vacu 
alescence, and coalesced-liquid recycl- All of these tests are for operations encies of the “high-capacity” tray lining eral | 
ing, all portions of the liquid stream are in which iso-butane was the “key” up with those of the “lower boundary” velop 
brought into effective component- component — with the iso-butane ab- bubble-cap trays. As an example of tray 
exchange contact with their proportion- sorption-recovery ranging from 70 to the similar propane recovery spread, len 
ate share of uprising vapors — irre- 98.25 per cent. Comparative operating at an interpolated absorption factor of Pay 
spective of the flowing oil/gas volume- zones for iso-butane recovery with the 0.55 we find an indicated difference in ing ¢ 
ratios employed. 3 tray-types have been defined on the actual propane recovery between the ployi 
As with perforated-plate trays gen- chart by 3 tests on a recycling tray best recycling tray operation and the bubb 
erally, the vapor-liquid contacting ef- column, 5 tests on 3 “best operating” combined high-capacity and bubble- of th 
fect is enhanced by all portions of the bubble-cap tray columns, and 2 tests cap tray operation of (62.5 — 48.5) = cap t 
gas-stream being equally well dispersed, on the special “high-capacity” tray 14 per cent for the same absorption- oh 
and held in the contacting zones for column. recovery potential. So 
substantially equal portions of time. While the relative iso-butane re- Actual absorption-recovery differ- perf 
At the same time, contact with the covery efficiencies of the three tray- ences of such magnitude for the same ae 
cross-flowing liquid is increased in types is immediately evident from the absorption-recovery potential are ob- achie 
effectiveness over the simple perfo- position of their cross-hatched operat- viously of primary economic signifi- trays 
rated-plate operation, by the parallel ing zones on Fig. 2, it is particularly cance. bines 
flow of vapors and liquid effected in the interesting to note the relative recov- Fortunately, the recycling: tray not ‘aie 
contacting zones through the above- eries shown by tests Nos. 336, 333, and only achieves the high-efficiency recov- there 
noted repeated introduction of coa- 343 operating at almost identical ab- eries typified by the Fig. 2 data, but able 
lesced liquid into the bottoms of the sorption factors. With only negligible also combines them with tray capac- desig 
contacting zones. adjustments to a common absorption ities substantially higher than employed fract 
Fig. 2 presents typical comparative factor of 1.0, these 3 tests indicate in the majority of today’s conventional- move 
Straight-Line Chart test data on ab- actual iso-butane recoveries of 9314, trayed columns. spect 
sorbers operating in the 700-850 psia 81%, and 72'4 per cent respectively, TI 
range while employing the new recycl- for the same absorption-recovery References tray 
ing tray, the best of conventional potential. 1. “Recycling Tray Boosts Efficiency of Ab- por 
bubble-cap trays, and one of the re- A similar spread in propane recovery —— Celene, Oil and Gas Journal ah 
cently-developed special “high-capac- is also indicated, although in this case 2. Both ithe construction and operation of the aaa 
s@ur® , nares ° recyciing tray is fully covere y om * 
ity” trays. we find the propane-recovery effici- and foreign patent applications. * * * Po 
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VIEW “A-A”’ 


FIG. 1. The “S” Unit, fundamental member of the Uniflux tray. 





The Uniflux Fractionating Tray 


Simplicity of design, low construction cost, 


high efficiency obtained in new slotted tray 


ENGINEERING STAFF* 


As have other operators and designers 
of fractionating equipment devoted 
considerable attention to the develop- 
ment and improvement of fractionat- 
ing tray design, so have Socony- 
Vacuum engineers over the past sev- 
eral years. The result has been the de- 
velopment of the Uniflux fractionating 
tray. The Socony approach to this prob- 
lem has been to develop a radically 
new and different vapor-liquid contact- 
ing device, but to develop a tray em- 
ploying the same general principles as 
bubble cap trays which corrects some 
of the faults in conventional bubble 
cap tray design and at the same time 
is simple, adaptable and inexpensive. 

Socony Uniflux fractionating trays 
perform in substantially the same man- 
ner and have many of the same char- 
acteristics as conventional bubble cap 
trays. As the design of these trays com- 
bines functional and mechanical fea- 
tures, the tray is light in weight and is 
therefore less expensive than compar- 
able bubble cap trays. It is of simple 
design and can be installed rapidly in 
fractionating towers and easily re- 
moved if necessary for maintenance in- 
spection and cleaning. 

The fundamental unit of the Uniflux 
tray is the S member (Fig. 1). The va- 
Por section of each S member is en- 
closed at each end by vapor closure 


nd 


“_e Vacuum’s refining engineering di- 


pieces. Intermediate stiffeners are fas- 
tened at specified intervals in the trough 
section, to insure a good section mo- 
dulus to the member, especially to the 
free wall of the trough section. These 
vapor closure pieces and tray stiffen- 
ers are slotted so that on assembly the 
S members are imbricated as shown in 
Fig. 2. Thus the basic S member has 
structural, as well as functional prop- 
erties. When fabricated of 16-gage ma- 
terial, it has ample strength to span a 
10 ft diameter tower with negligible de- 
flection under operating and mainten- 
ance conditions. 

In larger towers (up to 20 ft diam- 
eter) a single intermediate support 
beam is used. No other support beams 
or purlins are required. These S mem- 
bers are secured to conventional sup- 
port rings by a single conventional 
tray clamp at each end. The general 
assembly of a single cross flow Uni- 
flux tray may be seen in Fig. 3. It may 
be seen that the S members are assem- 
bled starting from the trough at the 
down-stream side of the tray. The last 
vapor section is fastened to the ver- 
tical flange which is a part of the seg- 
mental section at the foot of the 
downcomer. 

For trays having more than 7 S mem- 
bers, a split S member is provided on 
alternate trays so that vertical access 
is provided for maintenance, cleaning 
and inspection. Downcomers are sim- 
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ilar to those of conventional bubble 
cap trays, except that they are stand- 
ardized with Uniflux trays and are so 
designed that unrestricted downflow is 
insured. For trays of very large down- 
flow requirements the vertical flange 
of the segmental section at the inlet 
side of the tray is extended upward to 
provide a proper seal for the down- 
comer at the inlet to the tray. Double 
cross flow trays employ the same basic 
S member elements and are of similar 
design to the single cross flow design 
just described. 

The tray parts are so proportioned 
that the available slot area is about 12- 
14 per cent of the superficial tower 
area, or generally equivalent to that 
provided in conventional bubble cap 
tray designs. As the slotted sections are 
well separated, there is no interference 
of the vapors issuing from one slotted 
element with those issuing from an- 
other and the entire length of the 
slotted sections is fully effective. Fur- 
thermore, the vapors issue forth in one 
direction and in such a manner as to 
boost the liquid across the tray and 
compensate for hydraulic gradient 
hydraulic gradient under all condi- 
tions of flow. Therefore, running slot 
submergence is uniform across tray. 

Riser area in general averages two 
to four times the riser area provided in 
bubble cap tray designs. Likewise, re- 
versal, area and equivalent annular 
area are large. From data developed 
to date with the Uniflux tray it appears 
evident that the combination of equal 
slot submergence (compensated hy- 
draulic gradient), low pressure drop 
and elimination of areas of interference 
will usually result in measurable per- 
formance advantages. 

Socony Uniflux trays fabricated of 
16-gage material, complete with down- 
comers, weigh about 8 Ib per sq ft of 
superficial. tower area. Fabrication is 
very simple and can be accomplished 
with standard press brakes, shears, and 
die stamping equipment found in many 
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FIG. 2. A graphic view of typical tray sections, showing how 
“S” members are imbricated in the tray assembly. 


light metal shops. Experience in the 
purchase of a large number of these 
trays indicates costs in the range of 60 
per cent of the cost of conventional 
bubble cap trays of similar alloy. 

The initial installation of Uniflux 
fractionating trays was for the cataly- 
tic cracking facilities at the refinery of 
Socony-Vacuum Francaise in southern 
France. The applications at this re- 
finery include the feed preparation 
towers, the reactor effluent fraction- 
ator and its strippers, the amine ab- 
sorption system, hydrocarbon absorber, 
debutaniezr, and a side stream stripper 
for recovering butane cut from the 
debutanizer. 

This catalytic cracking unit has a 
capacity of approximately 22,500 bbl 
per day. The fractionating equipment 
has performed in a completely satis- 
factory manner from the start. Since 
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line depropanization, 
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FIG. 4. Downward view of a single cross-flow tray for hydrogen 
sulfide removal. 
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that time numerous additional installa- 
tions have been brought into service. 


catalytic polymer and catalytic gaso- 
line stabilization, complete fractionat- 


day alkylation unit, vacuum feed prep- 
aration facilities for catalytic cracking, 
and continuous naphthenic acid vac- 
uum distillation. Several installations 
tray 
conventional trays include 
HF stripper columns, a coking unit 
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FIG. 3. Plan and elevation of tray assembly. 


catalytic cracking unit fractionator. 
At the present time Uniflux frac- 
tionating trays are operating in or be- 
ing planned for nearly 250 fractionat- 
ing tower installations in the United 
States and abroad, including the entire 
fractionating tray requirements for four 
complete refineries. Within a_ few 
months it is expected that a sufficient 
amount of reliable information will be 
available to assess more quantatively 
the performance advantages of Uniflux 
fractionating trays. In the meantime, 
Socony-Vacuum has taken the position 
that these trays are extraordinarily in- 


applications as 
straight run gaso- 


00 bbl per stream 


s have replaced 


2 alkylate 
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FIG. 5. Looking athwart a double cross-flow tray in a tower depro- 
panizing straight-run gasoline. 
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expensive and that on the basis of 
merely equivalent performance very 
substantial savings in capital outlay 
have been realized. 

The accompanying photographs 
show a view looking down on a 5 ft- 
6 in. single cross flow tray for hydrogen 
sulfide-amine absorption (Fig 4), and 
a view looking across 7 ft double cross 
flow trays for straight run depropani- 
zation, Fig. 5. 

Consistent with Socony-Vacuum 
policy the Uniflux fractionating tray is 
being made available to the petroleum 
and chemical industry on the basis of 
a modest fee of $1 per sq ft of super- 
ficial tower area per tray. In actual 
practice fabricators are licensed to con- 
struct Socony Uniflux fractionating 
trays and this fee is included in the tray 
quotation by the fabricator. 

At the present time six fabricators 
of fractionating trays are in a position 
to furnish quotations in the United 
States and one in Europe. The informa- 
tion necessary for fabricators to build 
these trays will be made available to 
other firms on request. 

Rating of trays will be provided by 
the refinery engineering division of 
Socony-Vacuum Oil Company, at the 
request of either engineer-contractors 
or the ultimate users. Such requests 
are usually processed in a matter of a 
few days, even though they might in- 
clude all of the tray requirements for 
a complete processing unit, or an en- 
tire refinery. Most engineering firms 
and all licensed tray fabricators have 
been furnished copies of the Socony- 
Vacuum standard specification for 
Uniflux fractionating trays. Quotations 
are furnished and trays are fabricated 
in accordance with the aforementioned 
rating data and this standard 
specifications. kak 











AICHE of South Texas 
To Hold Meeting 

The annual meeting of the South 
Texas section, American Institute 
of Chemical Engineers, will be held 
on October 22 at the Galvez Hotel, 
Galveston, Texas. Divided into four 
parts, the one day meeting will have 
a general session, a symposium on 
engine deposits, a symposium on 
trends in the Gulf Coast chemical 
industry, and a student session. 

Papers to be presented will de- 
scribe methods of statistical control, 
economics of ammonia manufac- 
ture, selection of plant sites, prob- 
lems related to engine deposits and 
the general petrochemical outlook 
for the Gulf Coast. The special stu- 
dent session contains papers outlin- 
ing current labor laws, economics, 
and insurance programs of interest. 











Why send 
8 boys to do 


INSTALL CALAFIN tank HEATERS 


ONE foot of CAL-FIN TANK 

HEATER tubing has more heating surface 

and with viscous oils does more work 

than EIGHT feet of bare pipe of the same size. 
This means REAL SAVINGS in first cost. 

The low over-all height permits the 

fluid level of the tank to be run down as 

low as 36 inches and still have the 


‘ heater completely submerged. 


For detailed information, write for Bulletin #3005 









drayer -hanson 


INCORPORATED 


CAL-FIN Tank Heaters are available in standard sizes up to 1,325 sq. ft., 
and special sizes up to 6,000 sq. ft. 


LOS ANGELES 1, CALIFORNIA 
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THERES NO MAGIC ABOUT IT 


.. NOR IS THERE ANY MAGIC in saving 
time on even the most complicated 
process construction job when it’s in 
the hands of qualified men... Procon 
men. 


Saving time is the logical result of a 
combination of factors . . . careful 
planning at the outset. . . engineer- 
ing competence .. . broad experience 
that insures quick decisions, and 
right ones . . . proper coordination of 
all duties . . . a thorough knowledge 
and understanding of every opera- 
tion involved .. . a willing acceptance 
of responsibilities . . . plus a sincere 
desire to make every hour productive 
to the fullest extent. 


These are Procon’s standards, and 
while the time saved will be of great 
value to you, it will cost you nothing 
extra ... another important reason 
for entrusting your next process con- 
struction job to Procon. 


PROCON Srersporati’ 


PROCESS CONSTRUCTION 

II11 MT. PROSPECT ROAD, DES toe, ga ILLINOIS, U.S.A. 

PROCON (CANADA) LIMITED 

40 ADVANCE ROAD 

TORONTO 18, ONTARIO eff (}y 
PROCON (GREAT BRITAIN) LIMITED 

112 STRAND, LONDON, W. C. 2 


IN CANADA 





IN ENGLAND | 
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View of the Cities Service Ambrose plant, Oklahoma, one of the newest and most up-to-date gasoline plants. Note the tall deisobutan- 
izer, superfractionator, in the foreground. 


Research Blazing Trails for Natural Gasoline 


Large-scale fractionation experimental developments; LPG underground 


storage, product purification, by-product recovery are pointing the way 


EcoNOMICS-WISE, the natural 
gasoline chariot is hitched to two 
stars —the greater utilization of bu- 
tane in motor and other light fuels; 
and the utilization of propane-butane 
(LPG) for purposes other than auto- 
motive fuels. On the satisfactory solu- 
tion of these problems hangs the fu- 
ture of the industry. 

As to engineering, technology and 
Operating practices, two fields of de- 
velopment are showing enormous 
strides in recent years. These are, first, 
advances in fractionation that bid fair 
to evolutionize that ancient and not- 
too-well-developed art and science. The 


ees 


*Editor, Refining, Petrochemical and Gas 
Processing edition. 


ARCH L. FOSTER* 


second important field is the under- 
ground storage for propane-butane, 
LPG, which offers a solution to the 
seasonal fluctuation in production and 
in consumption of these two very im- 
portant and useful hydrocarbons. 
Referring to increased consumption 
possibilities of butane in motor fuels 
Legatski and Elder (NGAA, April, 
1954) indicate that the industry could 
use 4,200,000 bbl of butane per month 
in summer blending, more than is now 
employed. If that butane is used, which 
means it will be produced, it will make 
possible a 46 per cent increase in the 
monthly production of natural gaso- 
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line, largely of the 26 lb Reid grade. 
These investigators believe that the 
“unsatisfied summer motor fue! outlet 
for butane to be at least 50 per cent 
greater than the figure cited” above. 

Developments to date in the increase 
in use of light components in gasolines 
find that the main restriction on the 
use of more natural or butane is lim- 
ited because of pump design, and that 
the adoption of pusher type fuel pumps 
will be hastened by use of our greater 
knowledge of the causes and mechan- 
ism of vapor lock. Octane rating boost 
by use of natural gasoline is now of the 
order of five numbers, if maximum use 
of butane is made. 

Bridgeman and Aldrich (NGAA 
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Direct-fired furnaces are coming to the fore for rich oil stripping 
in gasoline plants, like this cylindrical heater in the Texas Pan- 


handle. 


April, 1954), point out in discussing 
vapor lock that: The basic concepts 
necessary to a solution of the (vapor 
lock) problem have been available for 
many years, but many of these have 
not been expressed in usable form. 
These investigators “put the bee” on 
the automotive industry’s fuel system 
designs by saying unequivocally that 
“The variations in vapor-locking ten- 
dency between different makes and 
models of passenger cars or even be- 
tween different vehicles of the same 
model, are several times greater than 
the equivalent spread between fuels 
being marketed commercially.” (Italics 
are ours — Ed.) 

“The petroleum industry has tacitly 
accepted a large share of responsibility 
for the vapor lock problem and has 
been willing to exercise control on 
fuel vapor pressure, in order to satisfy 
the requirements of the average bad 
performers on the road.” In this state- 
ment of the problem and its history 
these well-qualified authors indict the 
automotive fuel system designers 
frankly, with the indication that the 
latter should “clean house” in their 
designs. 

Vapor lock is not a fuel problem, 
they say, but is traceable directly to the 
design and installation of these systems 
in the car. Methods for designating and 
determining “Fuel System Index” or 
the performance of a fuel system with 
various fuel characteristics are being 
worked out. 

Much of the vapor lock problem 
can be eliminated by the introduction 
of positive displacement “pusher” type 
fuel pumps they say. Vapor lock ten- 
dencies of fuel system can be analyzed 
and characterized in terms of tempera- 
ture rise, pressure drop, and vapor 
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handling capacity and limits. 

All this problem affects the natural 
gasoline industry probably more than 
any other phase of the industry, in 
that it affects directly the amount of 
natural gasoline — butane — that can 
be used by motor fuel manufacturers 
and thus controls a large portion of the 
natural gasoline producers’ market. 
The more light material usable in mo- 
tor fuels, the greater the market, the 
healthier the natural gasoline industry. 

Small wonder that the industry feels 
this vapor lock problem, which is the 
problem of how much butane and 
heavier natural can be used in motor 
fuels, to be without doubt the greatest 
single problem faced by the industry. 
Operational problems shrink in signifi- 
cance when the ultimate market de- 
mand is a fluctuating factor. 


Fractionation Research 

Considering operational, process, 
and similar problems, the greatest ad- 
vances have been made recently in two 
fields, fractionating equipment and 
methods; and underground storage for 
propane-butane (LPG). 

That fractionation research has re- 
ceived strong impetus recently is not 
surprising. Wartime and later prob- 
lems have centered around separation 
difficulties: Aromatic hydrocarbons are 
wanted in high purity for nitration 
stock, for aviation fuels, as petro- 
chemical intermediates, etc.; isolation 
of isoparaffins and other premium com- 
ponents of refinery light oil streams 
has become a major effort in order to 
segregate high octane number fractions 
for aviation and premium motor fuel 
blending. 

In the last few years the number of 
fractionator tray designs has grown to 

















Vessels in front are scrubbers, on incoming raw gas; in back- 
ground are two absorber towers, a single reabsorber tower 
at left. 


at least eight, all of which are now 
more or less well known to the operat- 
ing fraternity. Of these the bubble cap 
tray is old and almost universally used. 
The perforated tray is an old-new idea, 
having been used more or less many 
years ago, before the bubble tray be- 
came popular, then fell into compara- 
tive disuse to be revived recently, by 
Celanese Corporation for fractionating 
complex mixtures of oxygen-contain- 
ing hydrocarbon products and for 
other purposes. 

The other five are the so-called 
R. E. D. tray by Socony-Vacuum en- 
gineers; the Benturi Kaskade tray by 
Koch Engineering men; the float-valve 
tray by Nutter Engineering; the recycle 
tray, by consultant Edw. G. Ragatz, 
and the Turbo-grid tray by Shell Oil 
experimenters. Each has certain char- 
acteristics that give it an advantage 
over other types; these characteristics 
will be discussed very briefly below. 

The old standby, the bubble-cap tray 
is well known to the industry, and has 
done yeoman service in towers the 
world over. Yet it has faults and re- 
search is working apace to correct 
these as far as possible. When some 
riser-cap assembly does not pass vapor 
for any reason, liquid “dumps” down 
through the riser, reducing the tray’s 
efficiency. Other problems are coning, 
failure to seal the caps so vapor must 
pass through liquid; blowing, when so 
much vapor passes that it “blows” the 
liquid aside in a mass; and pulsation, 
when so little vapor is passing upward 
that it goes through the caps intermit- 
tently. Serious research is being done 
on this as well as other tray designs, 
with a view to learning the principles 
involved and thus finding out how to 
correct the malfunctioning. 
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New Grease Thickener... 


Estersil GT 


A new type of grease thickener— 


Formerly known as PL-171 FINE 


by Du Pont 


quite different from any previously 
used in commercial grease produc- 
tion—was recently announced by 
the Petroleum Chemicals Division 
of the DuPont Company. = 

The new material, an estersil, isa 
pelletized form of finely divided 
amorphous silica with a “raincoat 
chemically attached to each tiny 
ultimate particle. 





SILICA, it is completely synthetic 
and was specially developed for 
grease compounding. “Built-in 
water resistance and exceptional 
thermal stability are among its 
unusual and outstanding properties. 
NOW—with Estersil GT you 
can easily prepare a unique multi- 
purpose grease with the basic ad- 
vantages listed below... 











in- 1. Excellent Thermal Stability—Nonmelting Ester- _ can“be used for high temperature service because 
or sil GT greases show little change in consistency — of the combined mechanical and thermal stability 
= over a wide range of operating temperatures. imparted by Estersil GT. These softer greases, of 
n- 2. Excellent Shear Stability—This new thickener CORED, S00 ne Sey han dled at low tempera- 
Dy enables you to make greases with exceptional shear ‘“*¢ than the more conventional types. 
y & P 

ve stability under both normal and high temperature ©. Ease of Manufacture—The completely syn- 
le conditions. thetic preformed thickening structure allows re- 
Zz, producible grease preparation through a simple 
il 3. Water Resistance—The chemically bonded milling operation. 


“raincoat” means greases with unusual resistance 
to wash out or break down in the presence of water. DuPont will be glad to send a representative to 
discuss the formulation of improved greases with 
Estersil GT. A grease pilot plant is available to 


assist in this work. Samples of Estersil GT may be 


4. Superior Oxidation Stability—The need for 
y grease antioxidants is eliminated under most serv- 
ice conditions because of the in- 


obtained by addressi in- 
my ertness of Estersil GT. ‘ y 7 ere 
« : quiry to Wilmington, Delaware. 
t 5. Superior Handling Qualities— 
e Softer, more easily applied greases 
I REG. U.S. Pat. OFF. 
n Better Things for Better Living 
$ 


+ « + through Chemistry 


wz ES he 


Petroleum Chemicals 


NEW YORK, N. Y.—1270 Ave. of the Americas... Phone COlumbus 5-362 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) Regional ne my ILL.—8 So. Michigan Blvd........... Phone RAndolph 6-863 
: ar a A, OKLA.—1811 So. imore Avenue......... -5578 

Petroleum Chemicals Division * Wilmington 98, Delaware Offices: HOUSTON, Vetak--908 teak of Cte bids eee fooee bao 2857 
LOS ANGELES, CALIF.—612 So. Flower St........ Phone MAdison 5-1691 


IN CANADA: Du Pont Company of Canada Limited—Toronto, Ont.—Montreal, Que.—Calgary, Alta 
OTHER COUNTRIES: Petroleum Chemicals Export—Nemours Building 6539-—Wilmington 98 


— ee ee 
SS ST AS A A Se ean Sosa cage ce coin in’ synch -osei Sain eip sen. Sas ein ‘Sibson <n /uiSAaS Sle en anny -ly-scdid’eithe esis Yereeses namno Sumas canine esis eae Zid, eae 
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Trim and ship-shape, this Kerr-McGee Cactus, Texas plant shows systematic layout 
and design; note the “bottle-necked” tower in center, upper part of which is the deethan- 
izer section. 


Some of the factors in favor of per- 
forated plates or trays is their high 
efficiency, low cost, fouling resistance 
— fouling is or may be a problem in 
bubble trays —and high vapor and 
liquid capacity. Antagonists of this tray 
say it must be set perfectly horizontal, 
be balanced too carefully and that pos- 
sibilities of channelling are too great. 
Celanese Corporation has installed 
some 70-odd towers with these trays 
in the last 3 years, and claim to have 
excellent results, increasing through- 
put for given unit dimensions, and 
stating that cost of these trays is only 
25 to 50 per cent of that of bubble 
trays. 

Gulf Oil Corporation has installed 
their special design of perforated tray 
in 35 towers ranging from 2-ft, 8-in. 
diam to 10-ft diam, and on tray spacing 
of from 18 to 30 in. The Gulf tray is 
designed for high spacing, above 18 
in., whereas the sieve type is generally 
built for less than 18-in. spacing. The 
holes are 3/32-in. diam, and on 5/32- 
in. to 3/16-in. centers. The sieve type 
may have %-in. holes on 11/32-in. 
centers. 

The Socony Uniflux tray is based on 
what is called an “S” member, in- 
cluding a trough section and a slotted 
vapor section. It combines the general 
principles of the bubble-cap design 
with some corrections of that design’s 
faults, and also is more inexpensive 
and has been standardized by the com- 
pany’s engineering department. The 
long, inverted-trough-like vapor sec- 
tion extends across the tower with re- 
inforcing support stiffeners and with 
each end closed. The result is a series 
of slotted faces or elongated “caps” 
open to vapor passage on only one 
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side. Slot area is 12 to 14 per cent of 
the superficial tower area; rise area 
is 2.to 4 times that of comparable bub- 
ble tray design, thus having less pres- 
sure drop up the tower. Trays are made 
of 16-gauge material, weigh about 8 Ib 
per sq ft of area, and cost about 60 per 
cent of similar bubble-cap trays. 

The Flexitray, third design in the 
Koch Kaskade series, is claimed to 
have a very wide operating range with 
moderate capacity. It has liftable caps 
about 2 in. in diameter held down by 
spiders that have projections clinched 
underneath the tray. Caps are spaced 
on a triangular pitch of 3 to 6 in., as 
are bubble cap trays. The unit is being 
used in vacuum flashers, natural gaso- 
line and petrochemical production. 

The Nutter tray is characterized by 
a float valve, developed to give high 
efficiency at both high and low capacity 
rates. The “valve” is an L-shaped 
cross-section of flat metal that lies 
over the rise opening in the tray. Above 
it is a retainer sheet to hold the valve 
in place yet give it required space to 
rise. In operation the valve may lift 
partially to allow smaller-than-capa- 
city amounts of vapor to pass, or it may 
lift entirely along its horizontal length 
to let the maximum amount of vapors 
pass. In effect this might be called a 
sort of “automatically adjustable” valve 
mechanism. 

The Recycle tray includes a per- 
forated plate on which are placed a 
number of recycling baffles in parallel 
rows across or transverse to the path of 
the cross-flowing liquid, with strips of 
free perforated plate between these 
rows of baffles. The baffle is an open- 
top box design with a series of holes 
tangent to the “box” bottom, and an 


open slot on the upstream —to the 
liquid — side of the box. This tray js 
said to have an operating ranve {; sy 
30 per cent to full load, as compared 
to 45 per cent to full load for the 
bubble-cap design, and to have a 45 
per cent higher capacity per square foot 
of column cross-section than the 
bubble-cap. This tray is designed espe- 
cially for absorbers, but is used also 
in fractionators; it is discussed in detail 
elsewhere in this issue by its inventor, 
“Ed” Ragatz. 

The Turbogrid tray is normally de- 
signed without downcomers although 
such may be used. It is a flat grid of 
parallel slots, that can be either 
stamped out of the plate or may be 
spacing between parallel bars. These 
slots serve to carry both liquid and 
vapor to the trays below and above, 
respectively. This flow is intermittent, 
or jet in action, interference between 
the passage of liquid and vapor build- 
ing up liquid on the tray. This tray is 
discussed also in detail elsewhere in 
this issue. 

All these relatively new designs in- 
dicate quite directly the widespread 
and growing interest in improving frac- 
tionation, since industry and commerce 
both are demanding more and more 
efficient operations, and products in 
higher purity for given purposes. 
Crystallizing this industry-wide interest 
a group of 42 companies (at latest re- 
port) have combined to do non-profit 
cooperative work under the organiza- 
tion name of Fractionation Research, 
Inc., to determine many of the control- 
ling principles in large-scale fractiona- 
tion operations and to determine how 
best to attain higher efficiency, how to 
design to meet the requirements of 
high-efficiency fractionation. The pur- 
poses and progress of this organization 
are discussed elsewhere in this issue, 
but the staff has begun operation of a 
very carefully designed experimental 
tower, and expect within a five-year 
period to obtain the required answers 
to these problems of design and of 
operation. 


Underground Storage 

Among other major developments 
in the industry, that of providing safe, 
efficient, and economical storage for 
propane-butane by means of under- 
ground “caverns” has gone in the last 
three or four years “like a house afire.” 
Four years ago the idea was chimera 
in the minds of visionaries, in the 
opinion of probably the majority of the 
industry’s engineers and executives. 
The industry had always had the vary- 
ing periods of over- and under-produc- 
tion, simultaneously with under-and 
over-consumption of LPG. This prod- 
uct can be held in aboveground tankage 
of a decidedly expensive sort. Nothing 
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Cold water or its equivalent is a must for natural gasoline recov- 
ery; this natural draft tower meets the needs of this plant that are 
not met by air-cooling. 


was known about underground stor- 
age, or what caves could be used for 
the purpose. 

Research by venturesome or des- 
perate LPG producers led to the de- 
velopment of artifically built caves or 
cavities; water was pumped down into 
wells sunk for the purpose, into salt 
deposits and the salt leached out to 
create reservoirs of up to more than 
a miliion gallons capacity and then 
casing and tubing set and cemented in 
place, one line for entry of LPG, one 
for water to displace the LPG when 
returning it to the surface. Naturally 
the reservoir is left filled with water 
after leaching has reached the desired 
capacity, and LPG is pumped into the 
top of the cavern, displacing the water 
through a line reaching to the cavity 
bottom. When the LPG is wanted 
aboveground water is pumped into 
this same water line to the bottom of 
the cavity to displace the LPG above 
out through its line to aboveground 
temporary storage, prior to shipping. 

Plants are in operation that possess 
six Or more of these underground 
‘tanks,’ capacity totalling several mil- 
llion gallons. Happily, the location of 
salt beds in any area where oil wells 
have been drilled is known perfectly 
from well log data and it remains 
largely to determine the extent and 
dimensions of the deposit to decide if 
a “tank” shall be leached out or not. 
The present status of this important 
development is discussed in consider- 
able detail elsewhere in this issue. 


Gas Dehydration 

Recent development of requirements 
for low water content of gas delivered 
{0 transmission companies has _ re- 
sulted in perfection of much more 
highly efficient methods for dehydra- 
tion. Maximum water contents of 7 lb 
per 1,000,000 cu ft of gas or lower 
values, for even a single well operator 


meant development of inexpensive 
equipment and methods to meet the 
economics of the situation. 

Earlier such dehydrating agents as 
calcium chloride, alkali chlorides and 
bromides did not show suitable econo- 
mies; more recently bauxite, silica gel, 
alumina, and glycols have been intro- 
duced to give more efficient methods. 
Each dehydrating agent has its advan- 
tages and disadvantages and these must 
be weighed to determine the best 


method or agent for a given situation. - 


For instance, glycol has low pressure 
drop, may be used where “poisons” 
will eliminate dry dessicants, has a 
wide operating capacity range; yet it 
may foam in operating with heavier 
hydrocarbons, loses efficiency with ex- 
cessive’ water content, requires more 
attention from personnel, needs more 
maintenance, have more moving parts. 

Solid dessicants cost more initially, 
have higher pressure drop through the 
unit, more rapid capacity decline with 
pressure decline. Gas temperatures, 
however, may be higher, more adapt- 
able to semi-portable construction, can 
give almost completely water-free gas, 
are more compact units and depresses 
the dew point over a very wide range of 
temperatures. Costs for dehydration 
are averaged at about 4 cent per 1000 
cu ft for the average type of present- 
day dehydration unit. 


Hydrogen Sulfide Removal 

Similarly, considerable advances 
have been made in improving systems 
for removal of H,S from raw gas, mak- 
ing it suitable for gasoline recovery 
and for line gas. Largely the ethanol- 
amines are employed for removing sul- 
fide and carbon dioxide to permissible 
limits. One company reports removal 
of 10,600,000 sq ft of hydrogen sul- 
fide gas per day at a cost about $76.00 
per 1,000,000 cu ft of sulfide gas re- 
moved. Corrosion appeared mainly in 
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This is a typical air-cooler as found in the more arid areas of the 
southwest, this one in Reef Fields gasoline plant. 


the reagent reactivator reboilers, in 
heat exchangers, and in solution 
pumps. Reboilers have lasted from a 
short 2 months to several years, in 
different plants. 

Conclusions reached by one large 
operator are: 

1. Have capacity large enough to 
permit operation with low amine con- 
centration, 15 per cent being recom- 
mended. 

2. Avoid use of dissimilar metals. 

3. Provide a satisfactory amine re- 
claimer. 

4. Consider packed and lined re- 
generators. 

5. Avoid too high reboiler heat me- 
dium temperatures. 

6. Stress-relieve major items of 
equipment. 

7. Build for lower reactivator op- 
erating pressure. 

8. Provide efficient filters and inlet 
scrubbers. 


Commercial Uses 

One major use of sulfide removal! 
systems is the recovery of the sulfur 
as a commercial product. In some 
plants 10 to 30 tons sulfur recovery 
capacity is installed to capitalize on 
this “nuisance” product. Units now 
available to the industry make it pos- 
sible and normally practicable, eco- 
nomically to desulfurize sour gas to 
pipe line specifications, with or without 
sulfur recovery. Needless to remark 
this solves one major problem for sour 
gas and thus increases importantly the 
amount of pipe line gas available to the 
industry and so to consumers. 


Future Prospects 
Prognostication is not a healthy busi- 
ness or pastime — for the “prophet’s” 
reputation for farsightedness, normally. 
Yet it requires little business vision 
to indicate the trend in several phases 
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3. Automatic sequencing of batch oper- 
ations. The Taylor FLEX-O-TIMER* 
Time Cycle Controller “does its own 
thinking” —takes care of as many as 36 
operations automatically. Provides au- 
tomatic timing of the sequence and 
duration of processing operations in- 
volving temperature, pressure, mechan- 
ical motion, electrical energy or com- 
binations of each—precisely in accord- 
ance with a pre-determined schedule. 
Provides push-button operation for such jobs as: hydraulic 
press operation; batch charging and dumping; plastic molding 
operations; hydrogenation of edible oils and fats; dry ice mold- 
ing; backwashing of catalyst and filter beds, etc. 
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4. Lifetime high accuracy in laboratory, routine testing. 
The name Taylor is your protection on etched stem 
thermometers and hydrometers. A.S.T.M.’s, Plain, 
Armored or Pocket-Type-thermometers are precision 
built and designed for maximum readability. Expertly 
annealed for minimum breakage. Specially aged before 
pointing and graduating for permanent accuracy. 

Taylor EASYKLEEN* Plain and Thermo-Hydrometers 
are built with the same precision. Streamlined designs 
assure correct readings, no trapping of bubbles on 
surfaces. They sink rapidly to floating point. Available 
with all scales recognized by the Bureau of Standards. 


©Trade-Mark 
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World's lemperature - 


ane that’s not all ee. Lhere are Taylor instruments for indicating, recording 
and controlling pressure, flow, liquid level, speed, load, density and humidity as 
well as temperature. We can supply you with a matched set of ASTM precision 
thermometers, or a completely-equipped graphic panel. And throughout the 


U. S. A., Canada, Australia, Europe, Latin America and many other parts of the 


world there are Taylor trained Field Engineers to help you with your instru- 


mentation problems. Write for the name of your local man to Taylor Instrument 


Companies, Rochester, N. Y. 


1. Graphic Panels requiring mini- 
, ature instrumentation. The rapid 
advances of automation in re- 






cent years have necessitated the 
gi development of the graphic 
panel—and consequently minia- 
ture instrumentation. Taylor was 
one of the first in this field and the well known TRANSET* Sys- 
tem carries many refinements of design based on actual field 
experience. For example, the need for more accurate measuring 
devices, due to separation of the functions of measurement 
and/or control and indication or recording, led to the use of 
the force-balance principle in transmitters. Thus the small 
power generated by minute changes of measurement can be 
transmitted with high accuracy to receivers. Taylor also con- 
tributed the TRANSET Plug-In Controllers and Receivers which 
reduce panel size, simplify mounting, mean fewer piping con- 
nections, easier maintenance and lower labor and material 
costs—at no premium to you! 


5. Dependable Non-Indicating Controllers: 
for routine applications. The Taylor Se/f- 
Acting Temperature Controller (shown) 
is ideal for any process where air or 
electricity is not available and where “‘on 
the nose” control is not absolutely es- 
sential. Many ranges between 10° and 
610°F. Can be used for valves up to 2’’— 
direct or reverse acting. 

The Taylor Type-P Expansion Stem Tem- 
perature Controller is designed for appli- 
cations where “on-off” control is acceptable and where there’s 
space for the 12” or 15” rigid expansion stem. Air operated: 
control point easily changed. 

For simple pressure applications the Taylor 10ORF Non-Indicat- 
ing Controller is available in direct or reverse-acting types. Air 
operated; sturdily built; inexpensive. 





2. Complete local or point of measure- 
ment control. Fifteen years of unparal- 
leled performance on all types of con- 
trol problems have established the 
FULSCOPE* Controller as pre-eminent 
in accuracy, dependability and economy 
of operation. It is extremely versatile 
because the same control mechanisms 
are available for temperature, pressure, 
flow and liquid level—in either record- 
ing or indicating models, as locally 
mounted controllers, transmitters or controlling receivers. In- 
terchangeable unit construction permits a small inventory of 
parts. Pre-calibrated units eliminate expensive checking. Easy 
accessibility means minimum down time. And the FULSCOPE 
Controller is adaptable to any control problem because of 
three control effects: Proportional Response, Automatic Reset 
Response, and PRE-ACT* Response (rate action) .. . another 
Taylor “first”. . 





6. Simple, economical measurement of load 
or force. Taylor Volumetric Load Measuring 
Elements are rugged, self-contained units 
for measuring force directly on the chart or 
scale of a recording or indicating instru- 
ment. No auxiliary source of power is re- 
quired. This is one of the simplest methods 
of determining tension, compression loads 
and combinations or both on most any type 
of equipment. The paper and textile indus- 
tries have proved their design, accuracy and performance over 
many, years, and recent developments have extended their 
utility to many other applications such as: measuring tension 
on conveyor belts; film tension; thrust on bearings; forces 
applied by pneumatic or hydraulic cylinders on squeeze rolls; 
weight of suspended solids or corrosive liquids in tanks, and 
force applied on testing apparatus. 





Taylor Lnslruments MEAN ACCURACY FIRST 





THE PETROLEUM ENGINEER, September, 1954 


To obtain more information on products advertised see page E-43 C-43 








of the industry. For one item; collabo- 
ration of more than one company in 
“joint” gasoline plants, serving one or 
more fields is expected to continue as 
conditions arise that make this the 
most economical principle on which to 
own and operate gasoline plants. Ob- 
viously if a producing field is large 
enough to support more than one large 
plant then two or more plants will be 
built. In each of these more than one 
company is likely to be a partner. 

With the construction of our huge 
long-distance gas transmission lines, 
purification of stripped gas to meet 
rigid line specifications will become a 
stronger “must” even than at present. 

With the rapidly increasing demand 
for light hydrocarbon products of 
higher and higher purity the demands 
on the fractionation part of the plant 
will become more and more exacting, 
to supply individual hydrocarbons, or 
close-cut fractions of two or three 
homologous compounds. 

The tremendous impact of econom- 
ics of motor fuel consumption of na- 
tural gasoline (butane, largely) becom- 
ing greater as time passes, the “battle” 
to induce or force automotive engine 
and fuel system designers to eliminate 
vapor lock tendencies from their de- 
signs will intensify, the ultimate goal 


Plant Aids 


being to enable the refiner to make and 
the consumer to use fuels for gasoline 
engines that contain more butane and 
light hydrocarbons without vapor 
locking. 

This sword has several “cutting 
edges”; it will add effective octane 
numbers, also greater TEL suscepti- 
bility to motor fuels. By adding butane 
in greater amounts, these light, “clean” 
hydrocarbons will make for cleaner 
burning, more efficient fuels, that is, 
more horsepower per gross pound of 
fuel and offset possible disadvantages 
arising from cracked byproducts, gum, 
etc. It will increase our total yield of 
commercial motor fuel per barrel of 
crude, and per cubic foot of raw na- 
tural gas produced, a very sound con- 
servation step. It will put the natural 
gas-gasoline industry on a sounder 
basis, enabling that industry to utilize 
more fully the maximum potential pro- 
duction of useful materials from the 
raw gas. 

In addition to the use of butane for 
blending in regular liquid motor fuels, 
the use of propane, butane, and their 
mixtures, LPG, as separate under- 
pressure engine fuels, a development 
that is growing rapidly especially in 
trucks, buses and commercial vehicles 
offers another outlet for large amounts, 


in a field of very wide limits. During 
the entire life of the natural gasoline 
industry the problem of storing natural 
also LPG, during slack consumption 
periods, to sell when consumption is at 
peak, and to do this economically, has 
not had or found a reasonable answer 
until underground storage was devel. 
oped. To see that this practice will 
continue to increase indefinitely, bar- 
ring the unforeseeable appearance on 
the scene of a disadvantage not now 
known, requires Only a modicum of 
average intelligence. 

Nothing has been said here about 
such developments as the greatly in. 
creased use of propane refrigeration ip 
improving plant efficiency, the recov. 
ery of propane and butane thereby; 
about the successful fight against high 
pressure gas line corrosion; the de- 
velopment of using air-cooling to aug- 
ment water-cooling especially for 
plants in arid, scarce water areas such 
as Texas, New Mexico, and Oklahoma 
plains country, or of the many other 
advances made economically, tech- 
nologically and otherwise, by the in- 
dustry in recent years. Yet all these 
things add up to the “sum” at the foot 
of the page of natural gas-natural 
gasoline- LPG progress, a most im- 





W. B. NORRIS? 


This assembly provides a safe and 
efficient method of sampling and loading 
gasoline cars. Drawings of the slip-tube 
assembly show an external valve lubri- 
cator, modified by drilling out the grease 
channel to permit a 6-ft length of 14-in. 
pipe to be inserted. The plug in the 
grease cup of the lubricator was re- 
moved. A 14-in. valve stem packing was 
then wrapped as shown about the pipe 
and the lubricator cup tightened to pre- 
vent leakage about the pipe. A 1-in. 
valve and street ell were attached as 
shown and a bead weld was added to 
prevent the tube from slipping out of the 
packing gland. 

The slip tube is mounted on the tank 
car as shown in the drawing with the 
proper size bushing to fit the valve on 
the vent line. The dome is removed to 
set the slip tube to the desired outage 
and replaced. When the car has the 
proper outage liquid will flow from the 
top of the tube. The tube is then pulled 
out as far as possible, the vent valve 
closed, and removed from the car. 


1Class B, honorable mention, NGAA Kinks 
Contest. 
“Sun Oil Company, Delhi, Louisiana. 
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Status and Progress of Underground Storage 


Twelve million barrels of underground LPG storage 


in use; may eventually be applied to other products 


K. V. DOUGHTY and CHARLES M. COLE, JR. 


THE theory and practicability of 
underground storage has been known 
for many years. It was not until a rap- 
idly growing LP-gas’ industry de- 
manded an economical storage me- 
dium, however, that underground stor- 
age was given industry-wide accep- 
tance. It has been only four years since 
underground storage of major impor- 
tance was put to use in this country. 

Today there are some 140 under- 
ground storage facilities in use with a 
total capacity of approximately 11,- 
600,000 bbl. Expansion of many of the 
cavities now in use, along with another 
45 projects in the planning or con- 
struction stage, will boost this capacity 
to more than 17,000,000 bbl. Salt cavi- 
ties with a capacity of 8,400,000 bbl 
make up a major part of the under- 
ground storage. In addition, there are 


some 695,000 bbl in mined cavities 


and approximately 2,500,000 bbl in oil, 
gas, and water sands. Table 1 sum- 
marizes underground storage by states. 

Because of the almost fantastic 
growth of the LP-gas industry with its 
inherent problems of low summer de- 
mand, it is anticipated that more and 
more of such projects will be under- 
taken. Of the 11,600,000 bbl of under- 
ground storage capacity now in use in 
the United States, 93 per cent is located 
in the producing areas of Texas, Louisi- 
ana, Mississippi, Oklahoma, New Mex- 
ico, and Kansas. 

The choice of these locations is pri- 
marily due to the salt beds which 
underlie most of the western part of 
Texas, Oklahoma, Kansas, and east- 
ern New Mexico and the salt domes 
lying along the Gulf Coast of Texas, 
Louisiana, and Mississippi. In these 
areas are large markets for LP-gas and 
the cavities located here have done 
much to conserve summer production 
for peak winter demands. It would ap- 
pear, however, that for many LP-gas 
producers the underground storage 
program has progressed to the point 
where it may be more economical to 
construct relatively higher cost hard 
rock mined cavities in market areas 
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storage is Conservation, and as conser- 
vation in this instance is the saving 
of products that would otherwise be 
wasted, one of the most important re- 
quirements for a satisfactory under- 
ground storage installation is its loca- 
tion with respect to the markets served. 
The storage should be located so that 
the products stored may be sold di- 
rectly into the local area of the storage 
site or may be reshipped at little addi- 
tional expense over shipments direct 
from the producing point. Tied in 
closely with the marketing aspects of 
the location is the need for rail service, 
the proximity to good roads, avail- 
ability of adequate water (in the case 
of salt cavities), and electric power. It 
is also desirable that the site be on a 
products pipe line and navigable water. 

The installation should be of suffi- 
cient size to provide economical unit 
construction cost and when filled sup- 
ply sufficient quantities of product to 
fulfill the demands of a winter market. 
An underground cavern installation 
should be structurally strong and at a 
depth sufficient to guarantee safety, 


TABLE 1. Summary of underground 





remote from the producing points, 
rather than to leach salt cavities at the 
source of production. 

The cavities in areas remote from the 
producing points allow the use during 
summer months of otherwise idle tank 
cars, a fact which is of no little eco- 
nomic consequence to the marketer. 
LP-gas stored in such cavities may be 
trucked during winter months directly 
to local markets in the area or re- 
shipped in tank cars on an in-transit 
freight basis, which because of lesser 
distances to markets requires fewer 
tank cars and provides better service 
to customers. 

Primary purpose of underground 
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storage. 
Capacity, bbl 
Ultimate 
or 
State Type cavity Present proposed 
California Water sand 44,000 100,000 
Tilinois Mined shale 510,000 510,000 
Kansas Salt red 533,000 812,000 
Louisiana Salt dome 622,000 761,000 
Michigan Salt bed 150,000 250,000 
Mississippi Salt dome 652,000 1,029,000 
Missouri Mined lime- 
stone 25,000 25,000 
New Mexico Salt bed 460,000 679,000 
New York Salt bed 125,000 125,000 
Ohio Mined rock 0 60,000 
Oklahoma Salt bed 16,000 16,000 
Mined shale 110,000 110,000 
Texas Salt dome 2,042,000 3,329,000 
Salt bed 3,892,000 6,677,000 
Permeable 
formation* 2,455,000 2,544,000 
Mined shale 50,000 50,000 
West Virginia Abandoned 
tunnel 0 200,000 
Wisconsin Mined sand- 
stone 0 70,000 
ati acde ch awhats 11,686,000 17,347,000 





* Actual total capacity is indeterminate; volumes shown 
represent capacity in use. 
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but not so deep as to greatly increase 
construction and operating costs. It 
should also be an adequate distance 
from surface structures, property lines, 
and other caverns. All of these require- 
ments, however, are actually of sec- 
ondary importance. A favorable geo- 
logical structure must be available and 
in most cases this can only be 
determined from an on-the-spot 
investigation. 

There are four basic types of under- 
ground storage in use or proposed for 
use — salt cavities, mined cavities, 
closed structures or permeable forma- 
tions, and abandoned mines or tunnels. 
For the purpose of clarity, each of 
these is discussed separately. Major 
emphasis is placed on salt and mined 
cavities, as it is believed these types 
will play the major part in future 
underground storage. 


Salt Cavities 

The formation of a cavity in either 
a salt bed or salt dome is essentially 
the same and shall be treated as one. 
There are three essentials necessary 
to the formation of a salt cavity. First, 
there must be a soluble salt formation; 
second, there must be water supply 
sufficient to dissolve the salt; and, 
third, there must be a means of dis- 
posing of the salt water. These are the 
bare essentials and each has its own 
economic limitations. 


The major salt beds occur in the 
western part of Texas, Oklahoma, 
Kansas, and eastern New Mexico and 
in the Great Lakes region of Michigan, 
Ohio, Pennsylvania, and New York. 
Salt beds also occur in the Uintah 
Basin in Utah and Colorado outcrop- 
ping at the surface in some areas and 
ranging in depths of 7000 ft in others, 
with an average thickness of 1500 ft. 
In the Texas-Oklahoma-Kansas-New 
Mexico area, the’ salt beds range in 
depth from 1000 to 2000 ft in thick- 
ness from 50 to 1000 ft. In the Great 
Lakes region, the beds range in depth 
from 1500 to 7000 ft and in thickness 
from feather edge to 400 ft. Few, if 
any, of the salt beds are found as a 
continuous pure bed of salt. More 
often the salt is interspersed with thin 
layers of shale, anhydrite, etc. These 
impurities usually add to the problems 
of forming the cavity. 


Salt domes are for the most part lo- 
cated along the Gulf Coast of Texas, 
Louisiana, Mississippi, and Alabama 
ranging inland almost 250 miles in 
places. These domes vary in depth 
from just under the surface to very 
deep seated domes that lie beyond the 
reach of the modern drilling rig. The 
dome is usually made up of almost pure 
rock salt. Other things being equal, the 
salt dome is usually the best formation 
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in which 
storage. 

The second essential is that of water 
supply. Obviously, there must be an 
adequate supply of water to dissolve the 
salt. Normally it can be assumed that 
7 to 10 bbl of fresh water will be re- 
quired for each barrel of salt dissolved. 
In some areas it would be impractical 
to attempt salt cavity formation be- 
cause of the shortage of fresh water. 
The term fresh water, however, should 
not be held to its strictest meaning. 
Often times brackish water with a rela- 
tively low concentration of salt will 
be entirely suitable. 

The third essential is a means of dis- 
posing of the salt water. The problem 
of salt water disposal in connection 
with oil producing operations has been 
with the industry for many years and 
is no less a problem today. Several 
methods of disposing of brine from the 
salt cavities similar to those used in oil 
producing operations have been used, 
each with its own merits. 

Above-ground pits are probably most 
commonly used. These can be plain 
earthen pits, or they can be lined with 
some material such as concrete or as- 
phalt. Plain earthen pits are the cheap- 
est, but thorough consideration should 
be given to the danger of damage to 
adjoining property in case of seepage 
or dam breaks. Salt water disposal 
wells are also used quite extensively. 
Such wells are usually cheaper than 
lined pits, if a disposal zone with a 
reasonable susceptibility to water in- 
jection is available at a reasonable 
depth. In most cases a disposal well 
will minimize liability risks. 

Having established the availability 
of the three prime essentials of cavity 
formation at any one location, consid- 
eration must be given to the size of 
the cavity. The ultimate size of the 
cavity will depend on several factors. 
Of primary importance are the actual 


to provide underground 


storage needs. Naturally, these must be 
fulfilled, if possible. 

As the principle of underground 
storage is to conserve the surplus prod- 
uct produced during the summer, the 
theoretical limit of capacity for a cavity 
would be this entire summer’s surplus 
production. This, of course, must be 
tempered by the market potential in 
the area. Seldom, however, is the limi- 
tation of surpluses or market potential 
approached in one cavity. More often 
the capacity of a unit is controlled by 
structural or economic limitations. The 
thickness of the salt will in some cases 
limit the size. Excessivé washing in a 
thin bed of -salt may cause a break 
through in the salt and expose a per- 
meable formation with resulting loss 
of stored product. The structural 
strength of the stratum forming the 
roof of the cavity may also be limiting. 
Incidentally, a tight bed of anhydrite 
makes an excellent roof for a cavity. 

The shape of the cavity is also a mat- 
ter that must be given thorough con- 
sideration. Control of the cavity shape 
is a very controversial matter and sub- 
ject to much speculation. Theoretically, 
it should be possible to obtain one 
definite cavity shape by top water in- 
jection and a different cavity shape by 
bottom injection. In actual practice the 
results do not always conform to 
theory. 

Top injection shown in Fig. 1 gives 
the more efficient utilization of water, 
however, the shape is least desirable 
because of the wide unsupported roof 
which may cause trouble from caving. 
When water is top injected, the fresh 
water tends to flatten out over the brine 
with very little downward diffusion. 
The downward flow of the fresh water 
is essentially a direct function of the 
withdrawal rate. It follows that the 
largest diameter will be in the area of 
first contact with the fresh water and 
that the diameter will decrease as the 
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An unbeatable 


pyrometer 
for any range 


between -300" 
and +2800'F. 


TOPS in simplicity . . . unequalled in its com- 
bination of accuracy, sensitivity, and speed of 


response . . . the Dynalog Potentiometer with 
standard thermocouples gives you unerring 
temperature measurement for any range up to 
2800°F. Featuring sustained accuracy of % of 
1% of scale, it's an instrument of laboratory 
precision built to withstand the severest indus- 
trial conditions. 

Unprecedented freedom from maintenance is 
the direct result of unique Dynalog design. 
There's no slidewire, no battery to standardize. 
There are no gears, belts, or high speed revers- 
ing motors. There’s nothing to wear and cause 
dead space. 


UNITED 


STATES, CANADA, AND 


This simple variable 
capacitor is important to 
potentiometer users because 
it eliminates the conven- 
tional, troublesome slidewire 
altogether; and it gives 
Dynalog Instruments the 
continuous stepless 
balancing which assures 
higher accuracy, closer 
control. 


*Reg. U.S. Pat. Off. 


Single pen recording models provide full 
scale pen travel in 3 seconds standard, or as 
fast as 1 second without extra cost. The Multi- 
Record Dynalog provides color-coded records 
of up to 6 points at 6 second intervals. Both 
types give the convenience and low cost of 
circular charts. 

Dynalog Potentiometers are also used for the 
measurement of pH, oxidation-reduction poten- 
tial, and for other applications in which the 
process variable can be converted to a de milli- 
volt signal. They are available for pneumatic 
or electric control. 

Write for your copy of Bulletin 427-1 which 
gives the whole story. 


649 NEPONSET AVE., FOXBORO, MASS., U.S. 


To obtain more information on products advertised see page E-43 C-47 
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FIG. 1. Salt cavity, theoretical shape by top injection. 


water becomes more saturated on its 
downward trip through the cavity. 

With bottom injection, shown in 
Fig. 2, the fresh water tends to rise 
along the outside of the tubing. Salt is 
picked up by diffusion from the brine 
surrounding the rising water and not 
directly from the walls of the cavity. 
Due to the rather slow rate of horizon- 
tal diffusion those parts of the cavity 
wall nearest the tubing will be dis- 
solved more rapidly, which tends to 
give a cylindrical shaped cavity. The 
top of the cavity may be either larger 
or smaller than the average diameter 
depending on which is controlling— 
the saturation of the brine leaving the 
cavity, or the amount of turbulance 
created at that point. 

Other things over which we have 
no control probably have a very great 
effect on the shape of the cavity. The 
continuity of the salt stratum and the 
exposed thickness of the formation are 
probably the greatest factors affecting 
shape. 

Certain precautions can and should 
be taken during washout. A blanket 
of the product to be stored should be 
maintained at the top of the cavity to 
protect the casing shoe and the roof 
of the cavity. In many cases, an inter- 
mediate string of casing can be used 
very effectively to protect the tubing 
from damage by caving of cavity walls. 
This intermediate casing should also 
fermit raising and lowering the tubing 
without the danger of hanging the 
tubing on insoluble stringers, which 
may project from the walls of the 
cavity. 

The first step in the formation of 
the cavity is to provide a well bore 
through which to leach out the salt. 
Usually casing is run to an insoluble 
formation just above the salt and then 
cemented to the surface. 

The fresh water circulating pump 


C-48 





+ - + + + 


must develop sufficient pressure to cir- 
culate water through the cavity, and 
must have sufficient capacity to permit 
a reasonable washout rate. Washout 
rate is a matter of economics, and can 
be determined only after giving thor- 
ough consideration to investment, time 
available for washing the cavity, and 
water supply. If the completion date 
of the cavity is of minor importance, 
then the size of washing facilities may 
be held to a minimum with a resultant 
savings in investment. The lower the 
washing rate, the more efficiently the 
wash water will be used, i.e., saturation 
of the effluent water will be higher. 
Water rates are usually regulated to 
stay in the upper range of saturation, 
particularly if there is a short supply 
of water. Wash rates in the range of 50 
to 200 gal per minute are common. 

After the cavity has been formed 
and has been hydrostatically tested, it 
is ready to be used as a storage facility. 
From here on,, routine operation of the 
cavity is relatively simple. There must 
be a pump available to inject LP-gas 
into the cavity, and a water pump to 
displace LP-gas when it is desired to 
eject it. The water used for ejection is 
in some cases a matter of great impor- 
tance. Where it is desired to continual- 
ly enlarge the cavity, it is necessary to 
use fresh water for displacement. In 
cases where the cavity already has 
been washed to its safe limits, it may 
be dangerous to continue using fresh 
water. Under such conditions, it is nec- 
essary to provide a source of salt water. 
If aboveground pits have been used for 
disposal, salt water will be available. 
If a salt water disposal well has been 
used, however, it will be necessary to 
install a pump in the well to withdraw 
the salt water. Other aboveground 
equipment such as storage tanks, load- 
ing racks, and dehydrators will usually 
be found at most storage sites. 
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FIG. 2. Salt cavity, theoretical shape by bottom injection. 


The primary purposes of above- 
ground storage are—to absorb surges 
in filling or emptying the cavity, to 
provide for small sales volume where 
it is not desired to operate major equip- 
ment, and as a means of checking or 
altering product quality. The amount 
of aboveground storage will vary from 
a small surge tank to a relatively large 
volume installation. Loading facilities 
will be installed to serve whatever 
means of transportation are available. 
Dehydrators of a capacity to handle 
the maximum loading rate should be 
installed. Although experience has 
shown that very little water is picked 
up by the stored product while in the 
cavity, dehydration facilities are nec- 
essary to remove that small amount. 
Recovery of LP-gas from salt cavities 
for the most part has been excellent. 
There is usually some LP-gas trapped 
in irregularities of the cavity at the 
first filling; but after these traps are 
filled, recoveries of 95 to 98 per cent 
are not uncommon. 


Mined Cavities 
As the name implies, mined cavities 


are formed by mining a cavern out of : 


shale, limestone, granite, or some other 
rock formation. From the standpoint 
of physical aspects, there is only one 
essential for the construction of a 
mined cavity, and that is a suitable 
bed of rock. Various localities may 
present certain advantages or ob- 
stacles; however, there are few, if any, 
that cannot be economically _ sur- 
mounted if a desirable bed of rock is 
available. Shale, limestone, granite, or 
other rock formations are present in 
every state in the Union. Those which 
are ideally suited for underground 
storage, however, are not so plentiful. 

The formation must be deep enough 
so that the overburden is sufficient to 
withstand the pressure of the stored 
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products. NGAA Tentative Standards 
for the Underground Storage of Lique- 
fied Petroleum Gas adopted as Tenta- 
tive Standards August, 1952, as 
amended March 12, 1954, recommend 
| ft of overburden per psig of vapor 
pressure of the stored product. Mini- 
mum depth is usually considered 
around 200 ft. As the cost of sinking 
the shaft is a significant part of the 
mining operations, the depth of the 
formation must not be such that wiil 
cause excessive expense. 


The maximum economic depth is 
normally considered in the neighbor- 
hood of 400 ft. In addition to confin- 
ing the depth of the formation to a 
very narrow range, the formation must 
possess numerous other characteristics 
favorable to storage. It must be a tight, 
homogeneous bed with a very low per- 
meability. It must be structurally 
strong enough to maintain an unsup- 
ported roof of adequate size. It must 
be free of water or other impurities 
which would contaminate or allow the 
escape of stored products. It must not 
be affected chemically or physically by 
exposure to damp air during mining 
operations, or to the LP-gas that will 
be stored in it. 

A formation old enough, in terms 
of geologic age, to have developed the 
strength and consistency necessary for 
use as a Cavity, may have been sub- 
jected to orogenic stresses leading to 
the development of fractures that 
would allow the escape of stored prod- 
uct. A few cracks of this type could 
probably be sealed at a minimum ex- 
pense. If fracturing is extensive, how- 
ever, sealing may become a major item 
of expense, or even rule out successful 
storage. 


It is now evident that a succesful 
storage cavern will require a formation 
of relatively strict specifications. For 
the sake of economy, it is imperative 
that all information available on the 
geology of the area be gathered and 
evaluated before actual digging begins. 
Digging a $50,000 or $75,000 shaft is 
a very expensive way to discover that 
the formation is not suitable for stor- 
age. Although State and Federal geol- 
ogical reports, old well logs, and min- 
ing records will be of great value in 
the preliminary study, the next-to-final 
answer must come from core drilling. 


The core drill will furnish informa- 
tion on ground water conditions, char- 
acter of the overburden, and of the 
formation to be mined. Core samples 
should be tested’ in the laboratory for 
both the desirable and undesirable 
characteristics. The drill hole should 
be pressure tested to determine if the 
formation will contain a pressure prod- 
uct. A thorough knowledge of the 
general geology of the area will be of 








FIG. 3. Plan view of hypothetical mined storage cavity. 





valuable assistance in answering ques- 
tions, concerning the lithologic charac- 
ter of the formations, the presence or 
absence of local facies changes, and 
the possibility of unconformities. In- 
formation of this type is necessary in 
order to plan a program of core drill- 
ing and to evaluate the data obtained 
from the cores. 

The final answer comes only after 
the shaft is sunk and the cavern com- 
pleted and tested. Mining the cavity is 
usually accomplished by conventional 
mining methods. An access must be 
provided to the rock by either a verti- 
cal shaft or horizontal adit, the latter 
being used if the formation can be 
entered from the side of a hill or bluff. 
In view of the high cost of sinking the 
shaft, its horizontal dimension is usual- 
ly kept to a minimum size, probably 
in the range of four to eight feet. 

One of the greatest obstacles en- 
countered in sinking the shaft is the 
interference of ground water. Large 
volumes of ground water can be very 
discouraging and expensive. Relatively 
small volumes can usually be handled 
effectively by the use of water rings. 
These are circular troughs installed in 
the shaft just below the water-bearing 
formation which collect the water to 
be pumped to the surface. Large vol- 
umes of water may sometimes be han- 
dled by grouting cement or by setting 
strings of casing. The main disadvan- 
tage of using casing as a seal against 
water is that each time a string is set, 
the shaft is reduced in size, thereby 
limiting the working area. This should 
emphasize the fact that complete 
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knowledge of ground water conditions 
should be obtained before starting the 
shaft. Upon completion of the shaft, 
it should be cased and cemented from 
the roof rock to the surface. 

Probably the most economically 
mined cavity would be one large cir- 
cular room around the shaft. This is 
seldom possible because of the limited 
strength of the formation, and it be- 
comes necessary to create tunnels lead- 
ing out from the shaft. In a mined 
cavity, structural strength of the for- 
mation is all important because of the 
danger to personnel working inside the 
cavity. The size of the tunnels, particu- 
larly the width, depends on the 
strength of the rock. In a relatively 
weak rock, the tunnels will, of neces- 
sity, be narrow in order that the roof 
will be self-supporting. For a given 
capacity, the narrower the tunnels, the 
longer or deeper these tunnels must be 
to provide that capacity. Long tunnels 
will mean an increase in time and 
labor to remove the waste rock. 

It might well be that the capacity 
of an individual unit may be limited 
for economic reasons because of the 
weakness of the rock formation. Fig. 3 
is a plan view of a hypothetical mined 
cavity in a relatively weak formation. 
This is only one of many layouts that 
might be used. If the formation were 
stronger, the tunnels could be wider 
and much smaller and fewer pillars 
would be left for support. 

A tunnel that has been sized in ac- 
cordance with the strength of the for- 
mation should not normally give ex- 
cessive trouble. When mining in shale, 
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the problem of getting accurate level 
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normal temperature. Jerguson Heated 
and Cooled Gages are specially designed 
and built to carry a cooling circulating 
medium to control boiling tendencies 
. . . of a heating circulating medium to 
speed the flow . . . so you get accurate 
readings. These gages are also ideal in 
cold weather applications for they can be 
heated to prevent gage freezing and 
breakage. 


Jerguson’s high standards of de- 
sign are followed throughout; and ma- 
terials are selected to exceed or conform 
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Gages and Valves for the 
Observation of Liquids and Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Felisway, Somerville 45, Mass. 
Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
P6trole Service, Paris, France 














C-50 





To obtain more information on products advertised see page E-43 


however, considerable sloughing of the 
walls and roof is often encountered. 
The sloughing may or may not be-ex- 
tensive enough to damage the cavity, 
but it always presents a hazard to the 
working crew. One of the ways to help 
eliminate the sloughing problem is to 
bolt wooden planks to the roof of the 
cavity. Usually, spacing the planks two 
to six feet apart will suffice, however, 
in some cases it may be necessary to 
completely cover the roof. It is prob- 
able that the walls of the cavity will be 
too jagged to install boards. A two or 
three-inch wire mesh will usually serve 
the same purpose and can be made to 
conform to the jagged walls. It is 
usually desirable to have the walls cov- 
ered with wire around the shaft area 
where there will be a concentration of 
personnel. It would also be desirable 
to cover the walls of the sump to pre- 
vent possible damage to the pipe or 
pump. 

For each company that has mined 
caverns, there will probably be a differ- 
ent piping arrangement. The following 
is offered as one of many ways a Cav- 
ern can be completed, if a submerged 
pump is to be used to empty the 
cavern. A string of 8 or 10-in. casing 
is hung just off bottom in a sump at 
the lowest point in the cavern. A sub- 
merged pump on a string of 2 or 3-in. 
tubing is hung inside the casing from 
a conventional wellhead. As it will be 
necessary at times to pull the pump for 
repairs, the casing should be fitted with 
a foot valve which will remain open 
when the pump is on bottom, but will 
close immediately upon lifting the 
pump. This valve could be of a flapper 
or piston type. Such a valve will allow 
the pump to be pulled without the 
danger of large volumes of escaping 
gas. 

If the vapor displacement method is 
used to eject LP-gas, the cavern could 
be completed similar to a salt cavity 
where water is used as the displacing 
agent. 

Aboveground equipment such as 
storage tanks, loading racks and de- 
hyration facilities would be essentially 
the same as for a salt cavity. 


Closed Structures of 
Permeable Formation 
Storage of this type is made possible 
by utilizing a formation such as an 
abandoned or partially depleted oil or 
gas formation or a water sand. Since 
no actual underground construction is 
required, it is usually the cheapest of 
the four types of storage under discus- 
sion.. From an operating standpoint, 
however, it often leaves much to be 
desired. Although some such storage 
projects have been highly successful, 
others have been complete failures, re- 





covering practically none of the stored 
product. Recovery is usually much 
slower than from the cavern type and 
products generally must be reprocessed 
before they are marketable. These fac- 
tors are very important because peak 
seasonal requirements of LP-gas de- 
mands fast recovery rates. 


Abandoned Mines or Tunnels 

Few have been tried; fewer have 
been made to work. This type of stor- 
age would have the same requirements 
as to rock characteristics as the mined 
cavity. Investment cost would gener- 
ally be considerably reduced, as the 
only actual construction would be to 
seal off the openings. Although its use 
to date has been very limited, it does 
offer a great potential, especially if an 
economical way can be found to seal 
fractured and broken rocks. Consider- 
able experimental work has been done 
to find an economical way to seal such 
cavities. Some seals have been found 
to work in specific instances but have 
failed in others. An effective coating 
material should be inert to LP-gas and 
water. It should have some plasticity; 
it should be capable of application on 
moist surfaces; and, it should be inex- 
pensive, both from the standpoint of 
the material itself and its application 
to the walls, roof and floor of a cavern. 

To date practically all of the under- 
ground storage in the United States 
has been used for storing LP-gas. Its 
development for LP-gas has been 
prompted by the high cost of steel 
pressure storage and huge summer 
surpluses, however, such storage offers 
many advantages for other products. 
Underground storage offers the maxi- 
mum in safety from fire and explosion. 
It offers a bomb proof method of stor- 
ing fuel during periods of war. Lower 
costs made possible by utilizing shal- 
low formations for storing low vapor 
pressure products may make storing 
of gasoline, fuel oil, etc., in under- 
ground caverns economically attrac- 
tive. 

The storage underground of anhy- 
drous ammonia, which also has an un- 
favorable use ratio as compared with 
production, may be feasible. With in- 
creased offshore drilling activity, the 
salt domes in the Gulf of Mexico may 
be used to accumulate production 
from offshore wells for loading directly 
into tankers and barges, thus eliminat- 
ing long costly underwater pipe lines 
and offshores storage tanks with all 
their problems of corrosion. 

It may well be that this giant infant 
of four years will not only continue 
its phenomenal growth as storage for 
LP-gas, but will someday account for 
much of the available bulk storage ca- 
pacity for many other liquid products. 

kk 
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FIG. 1. Tiny specks in this photomicrograph when flowed onto 
the surface of a liquid form an nearly-impervious cover 
that reduces evaporation to a minimum. 


FIG. 2. Equipment employed for mobilizing microballoons and 
spreading them over the surface of gasoline in a storage 
tank to reduce evaporation of the volatile fractions. 
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Simple Refining Equipment Used to Cut Losses 


Fire-fighting foam aspirator and rotary pump used 


to float microballons and reduce evaporation 


SIMPLE equipment, present in every 
refinery, can be used to lay a floating 
roof of plastic balloons atop storage 
tanks and thereby prevent an average 
of 83 per cent of the volatile fractions 
in the oil from evaporating. Required 
to float the “Microballoons” in a 4-in. 
thick layer are a hopper mounted on a 
fire-fighting foam aspirator, a tem- 
porary line, and a rotary pump 
powered by a 20-hp engine. Mixed with 
oil withdrawn from a tank via its 
water drawoff, the tiny phenolic 


__. 


*Eastern Editor, The Petroleum Engineer. 
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spheres (0.002-0.0036 in.) filled with 
nitrogen are withdrawn from the hop- 
per by a 100-psig pressure drop in the 
aspirator and the pump forces the mix- 
ture through the tank line into the tank. 

Wetting action of the oil causes the 
billions of microscopic balloons to 
spread out evenly over the oil sur- 
face, and to adhere to one another, thus 
forming a virtually evaporation-proof, 
movable roof that floats up and down 
with the oil in the tank. 

The phenolic plastic spheres are im- 
pervious to the corrosive action of oil 
and the hydrogen sulfide and salt water 
present in sour crudes. Performance 
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and cost data, says the producer, show 
that the value of the oil saved from 
evaporation in one year’s time is suf- 
ficient to meet original installation 
costs. 

The 1100 Ib of plastic balloons re- 
quired to cover the 750 sq ft area of 
a 10,000-bbl crude oil storage tank 
can be introduced in about 40 minutes. 
It is estimated that losses to the in- 
dustry from evaporations from storage 
tanks amount to about $60,000,000. 

The plastic balloons were developed 
by the Standard Oil Company of Ohio 
and are produced by Bakelite 
Company. ke * 
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Processing area of Shell Oil Company’s Elk City, Oklahoma, gasoline plant; an outstanding example of LPG processing facilities. 





Liquefied Petroleum Gases for Petrochemicals * 


Low cost and large available quantities make propane 


and butane naturals as petrochemical raw materials 


THE rapid growth in the production 
of “petrochemicals,” if we may be 
permitted to use that term to embrace 
those chemicals produced from natural 
gas or hydrocarbons derived from the 
processing of natural gas or petroleum, 
has been one of the highlights in the 
phenomenal growth of the chemical 
industry during the post-war period. It 
has been estimated that approximately 
25 per cent of the total production of 
chemicals in the United States during 
1953 falls within the category of 
petrochemicals. 

The most important group in this 
field both from point of view of volume 
of production and total value are the 
aliphatics, which constituted an esti- 
mated 70 per cent of the 1953 petro- 
chemical production and are derived 
mainly from hydrocarbons in the 
range trom methane through butane 





*Presented before NGAA, Dallas, Texas, 
April 21, 1954. 
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and the butylenes. An aliphatic can 
best be described as a derivative of a 
straight chain or branched chain hy- 
drocarbon as contrasted to the cyclics 
that are derivatives of such hydro- 
carbons as benzene or toluene. 

Reaiizing that interest in petrochem- 
icals arises primarily from the re- 
quirements for the hydrocarbons fall- 
ing within the LPG range, I shall en- 
deavor to limit discussion to those 
chemicals directly or indirectly de- 
rived from hydrocarbons coming 
within the scope of the LPG specifi- 
cation. Obviously, the problem of pri- 
mary interest to this group is the effect 
of the future growth in these chemi- 
cals upon the LPG market and the out- 
look for further expansion in their 
production. 

One of the first problems to be en- 
countered in any endeavor to evalu- 
ate LPG propane or butane require- 
ments for petrochemical manufacture 
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is the necessity of differentiating be- 
tween the utilization of the olefinic 
hydrocarbons within this range, ethyl- 
ene, propylene, and butylenes, and the 
requirements for the saturated hydro- 
carbons, ethane, propane, and normal! 
butane. Regrettably, many of the sta- 
tistical reports available on LPG and 
LRG usage do not make any differen- 
tiation between the olefins and the sat- 
uarates, and those that do frequently 
suffer from the broad interpretation 
given to LPG or LRG by the report- 
ing Companies. 

One of the most significant aspects 
of the post-war expansion of petro- 
chemical production has been the 
growth in those chemicals derived 
from ethylene. The scope of chemicals 
directly or indirectly produced from 
ethylene can best be illustrated by 
Fig. 1. 

The cracking of petroleum has long 
been a source of olefins for chemical! 
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A part of the ethylene preparation and ethyl alcohol facilities of 


Shell Chemical Corporation at Houston. 


manufacture, and ethylene recovery 
from refinery cracking operations was 
the first major source of this material. 
As requirements increased, the crack- 
ing of selected hydrocarbon fractions 
for ethylene production was under- 
taken, followed more recently by the 
pyrolysis of ethane and propane in 
order to meet the increased require- 
ments for this essential feedstock. This 
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H. Allen Mitchell is with Shell Chemi- 
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of Shell Chemi- 
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A great battery of fractionators handling alcohol and solvent 


distillation operations at Shell’s Houston chemical plant. 


recent trend has been one of the main 
causes of the phenomenal increase in 
LPG requirements for chemical manu- 
facture as shown in such statistical re- 
ports as the Bureau of Mines. 
Synthetic ethyl alcohol is the largest 
single consumer of ethylene in the ali- 
phatic chemicals, utilizing an _ esti- 
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mated 28 per cent of the 1953 ethylene 
production. The petrochemical indus- 
try produced approximately 148,000,- 
000 gal of synthetic ethyl alcohol dur- 
ing 1953, or roughly 60 per cent of the 
total United States production of this 
material. An estimated 50 per cent of 
the United States requirements of acet- 
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FIG. 1. Common chemical derivatives of ethylene. 
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FIG. 2. Common chemical derivatives of propylene. 


aldehyde and a major share of. the 
acetic acid, acetic anhydride, normai 
butyl alcohol, miscellaneous acetates, 
and many other chemical derivatives 
are the end products of this large vol- 
ume of primary raw material. 

Next in importance, both from ethyl- 
ene usage and the wide range of distri- 
bution of its derivatives, is the produc- 
tion of ethylene oxide and its imme- 
diate derivative, ethylene glycol. In 
our evaluation of ethylene oxideglycol 
production we are not concerned with 
the merits of the individual processes 
being utilized for its manufacture but 
rather must limit our attention to its 
position as the second largest consumer 
of ethylene, with an estimated 24 per 
cent of the 1953 ethylene production 
going to the manufacture of ethylene 
glycol alone. 

A list of the derivatives of ethylene 
oxide and its subderivatives is, to say 
the least, as impressive as ethyl alco- 
hol, and in addition to such products 
as ethylene glycol, which is familiar 
as a “permanent” type anti-freeze, 
and the ethanolamines, which has been 
encountered in gas-treating and proc- 
essing operations, ethylene oxide is 
utilized in the manufacture of a wide 
group of intermediates which ulti- 
mately complete their chemical proc- 
essing in the production of products 
covering the field all the way from the 
new synthetic fiber, Dacron, to plas- 
tics, detergents, and many other uses. 
_ Other major end uses of ethylene 
include the manufacture of styrene, 
which is used extensively as a polymer 
or plastic in addition to its use in the 
Production of synthetic rubber; ethyl 
chloride, used in the manufacture of 
tetraethyl lead and the production of 
ethyl cellulose, a new plastic develop- 
ment, ethylene dichloride, used chiefly 
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in the production of TEL fluid and as 
an intermediate for vinyl chloride man- 
ufacture; and ethylene dibromide, a 
constituent of TEL fluid. One of the 
newest and perhaps potentially one of 
the largest ethylene consumers is poly- 
ethylene, a plastic of unusually versa- 
tile application already finding ex- 
tensive use as an insulating material in 
electronic devices and, perhaps more 
familiar to most of you, in the pack- 
aging field where the flexible bottles are 
becoming increasingly popular. 

As we review the fields in which 
ethylene derivatives are finding appli- 
cation, it is not surprising that the pro- 
duction and utilization of ethylene has 
grown by approximately 30 per cent 
during.the past 4 years. Perhaps the 
best way to review past usage and at 
the same time provide a guide to esti- 
mating future requirements would be 
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FIG. 3. Common chemical derivatives of butylenes. 
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to show, as we have done in Table |, 
the estimated ethylene usage for a few 
of the major ethylene derivatives or in- 
termediates for the years 1950 through 
1953. 

I would like to qualify this table by 
pointing out that it represents an esti- 
mate of the ethylene requirements for 
the production of that portion of these 
chemicals produced from ethylene and 
thus does not take into consideration 
production from other feedstocks. On 
the basis of the growth and distribution 
of ethylene usage during the period 
1950-1953 and taking into considera- 
tion new plants completed since that 
time and the anticipated increased de- 
mand for these intermediates over the 
next 2 or 3 years, we have estimated a 
total ethylene demand of approxi- 
mately 3 billion pounds by 1956. 

Realizing that ethylene demand is of 
secondary interest to you unless con- 
verted into LPG propane demand, | 
have endeavored to make such a con- 
version. In order to simplify this prob- 
lem, let us look at the probable in- 
creased LPG propane requirements to 
produce the indicated 1 billion pounds 
per year of additional ethylene. After 
taking into consideration the increased 
availability from increased petroleum 
cracking at refineries currently supply- 
ing petrochemical plants, the new pro- 
duction from plants operating on eth- 
ane, such as National Petrochemicals’ 
plant at Tuscola, Illinois, and Carbide’s 
new plant at Seadrift, Texas, I have 
estimated an ethylene demand from 
propane cracking in the order of 500,- 
000,000 Ib per year which will require 
an estimated 275,000,000 gal of LPG 
propane (Table 1). 

Lest you conclude that this increase 
in propane utilization will upset the 
present market position, let me say that 
propane utilization as an ethylene feed- 
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Table 1. Estimated ethylene demand for 
major ethylene intermediates. 


In Million Pounds of Ethylene 





Year 1950 1951 1952 1953 
Intermediate 
Synthetic ethyl alcohol... .. 478 557 560 603 
Ethylene glycol.............. 380 450 595 475 
Ethanolamines........ : 28 32 37 35 
Acrylonitrile. ............. 25 26 28 35 
ae .. 167 219 217 248 
Ethyl chloride... .... .eseee 147 175 185 197 
Ethylene dichloride......... . 95 135 1385 142 
Ethylene dibromide........... 30 35 38 40 
Polyethylene............ .. & 80 100 135 
Miscellaneous..............-. 115 141 180) 190 


DC Lshveesaswkes .. 1520 1850 2075 2100 


stock will to a large extent be con- 
trolled by the delivered propane price. 
Any major increase in propane cost 
will divert ethylene operations to dry 
gas sources utilizing the more readily 
recoverable ethane fractions from na- 
tural gas processing facilities within 
economic pipe line distance of the 
petrochemical plants. The primary 
deterrent to a major expansion of 
ethylene operations in this direction 
is the limitation in availability at in- 
dividual natural gasoline plants and 
the necessity of pipe line transportation 
of the ethane fraction or ethane- 
bearing streams. 

The petrochemical operations based 
upon propylene, while no less diversi- 
fied than those utilizing ethylene, do 
not have as direct a bearing upon the 
LPG picture. By far the largest share 
of the propylene utilized in petro- 
chemical production is recovered in 
the course of petroleum cracking op- 
erations, and essentially all of the re- 
maining requirements are obtained as 
a result of cracking operations directed 
primarily toward the production of 
other petrochemical feedstocks such as 
cthylene, butylene, or butadiene. For 
this, reason it is not anticipated that the 
future growth in this segment of petro- 
chemical operations will have a direct 
bearing on LPG demand except inso- 
far as the increased recovery of 
propylene will have an effect upon 
propane recovery and, hence, propane 
availability. A brief resume of the de- 
rivatives of propylene is presented in 
Fig. 2 in order to round out the over- 
all petrochemical picture. 

As in the case of the ethylene de- 
rivatives, the largest single utilization 
of propylene is in the production of the 
equivalent alcohol, isopropyl alcohol, 
which consumed an estimated 73 per 
cent of the 1953 petrochemical usage 
of propylene. Isopropyl alcohol finds 
utilization in many fields such as lac- 
quer solvent, rubbing alcohol, anti- 
freeze, and vitamin purification as 
well as being utilized in the manufac- 
ture of an estimated 90 per cent of the 
United States production of acetone. 
This latter usage alone accounted for 
an estimated 550,000,000 Ib of iso- 
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propyl alcohol utilization in 1953. Ace- 
tone, in addition to its broad usage as 
an industrial solvent, is the starting 
point for the synthesis of a diversity of 
alcohols, ketones, and glycols. 

Second largest consumption of 
propylene in chemical manufacture is 
in the production of dodecene (tetra- 
propylene), which is one of the basic 
raw materials in the manufacture of a 
large group of synthetic detergents. 

One of the later developments in 
propylene utilization is in the manu- 
facture of allyl chloride, which is the 
raw material for the production of syn- 
thetic glycerine as well as being a start- 
ing point for the production of a new 
group of resins based upon epichloro- 
hydrin. The remaining propylene utili- 
zation in petrochemicals includes such 
materials as butyraldehyde and its de- 
rivatives by the oxo process, cumene 
production from benzene and propyl- 
ene, propylene oxide and glycol, and 
other derivatives. Based upon the esti- 
mated 1953 production of the propyl- 
ene petrochemicals, propylene utiliza- 
tion in petrochemical manufacture in 
1953 reached a probable level of 1,- 
125,000 Ib, or 260,000,000 gal. 

Next in order but by no means least 
in importance in the field of chemicals 
utilizing hydrocarbon fractions in the 
LPG range are the butylene deriva- 
tives that are shown on Fig. 3. Buta- 
diene is the most important product 
in this group and is used primarily in 
the manufacture of GR-S, currently 
the largest production of synthetic rub- 
ber. The 1953 production of 1, 3-buta- 
diene from petroleum sources at the 
government butadiene plants totaled 
approximately 477,000 short tons and 
consumed an estimated 3,150,000 bbl 
of normal butane and 4,370,000 bbl of 
normal butylene. 

Private industries’ production of bu- 
tadiene is primarily from non-LPG 
feedstocks and thus does not have any 
direct bearing upon LPG demand. The 
probable future requirements of buta- 
diene, and, hence, normal butane and 
normal butylene, for the period 1955- 
1956 are a matter of real concern to 
those companies presently contemplat- 
ing bidding on the purchase of, those 
government facilities, and I feel certain 
that you will understand my reluctance 
to undertake to estimate the require- 
ments for this period. 

Tsobutylene usage in the production 
of butyl rubber reached an estimated 
840,000 bb! level during 1953 and re- 
sulted in the production of 78,500 tons 
of GR-I. 

Aside from butadiene production, 
the largest usage of normal butylene in 
netrochemicals is in the manufacture of 
secondary butyl alcohol and its primary 
derivative, methyl ethv!l ketone. Be- 


cause of the limited number of com. 
panies engaged in the manufacture of 
these two products, detailed statistics 
on past production are not available 
from normal channels. Statistics are 
available, however, for the over-all 
production of butyl alcohols, exclusive 
of normal butyl alcohol, and the 1952 
production of secondary butyl, tertiary 
butyl, and isobutyl alcohol was roughly 
188,000,000 Ib. As the production of 
isobutyl and tertiary butyl alcohol in- 
cluded in this total is not large, we 
might conclude, therefore, that normal 
butylene usage for secondary buty| 
alcohol production was in the range of 
800,000 bbl (3,360,000 gal) during 
1952. As previously mentioned, the 
production of tertiary butyl alcohol 
and other derivatives, including the 
isobutylene polymers such as the poly- 
isobutylenes used as viscosity index im- 
provers in the lubricating oil field, is 
not extensive. 

In addition to the LPG usage for the 
production of olefins as summarized 
previously, there is a substantial usage 
of both propane and butane for petro- 
chemical production by direct chemi- 
cal methods. The best known and per- 
haps the largest additional factor in 
LPG usage for chemical manufacture 
is the direct oxidation process, utiliz- 
ing propane and/or butane for the pro- 
duction of such chemicals as acetone, 
methanol, formaldehyde, ispropyl al- 
cohol, normal propyl alcohol, acetalde- 
hyde, and acetic acid to name but a 
few of the direct or indirect products 
of these reactions. Although an in- 
crease in utilization of these processes 
will have a bearing upon the produc- 
tion of the same materials by the ole- 
finic route, the net effect upon LPG re- 
quirements will be within the limits of 
our estimate of increased LPG require- 
ments over the period involved. 

A small offtake of propane has de- 
veloped for use in direct chlorination 
operations for the production of carbon 
tetrachloride and other chlorinated 
petrochemicals, but at the present time 
this process has had only limited 
application. 

The increases in the production of 
petrochemicals during recent years and 
the swing to natural gas and petroleum 
products as raw materials for many of 
the new products and processes de- 
veloped have been due in no small 
measure to the relatively lower cost 
of these basic raw materials and their 
abundance at a high degree of purity 
from the numerous natural gasoline 
producers and petroleum refiners. As 
we in the chemical industry look for- 
ward to continued growth in the chem- 
ical derivatives of petroleum, we feel 
with certainty that an adequate supply 
of raw materials will be available for 
our future needs. zt 
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25 Years of Progress in Gas Purification 


P 779.3 


Application of amine solutions to remove carbon dioxide and hydrogen 


NORMAN C. UPDEGRAFF and ROBERT M. REED 


TWENTY five years ago, in 1929, the 
first Girbotol amine gas purification 
unit was placed in operation in That- 
cher, Colorado. The process had been 
developed by R. R. Bottoms of The 
Girdler Corporation as a solution to a 
problem encountered by a subsidiary, 
The Helium Company, which had a 
gas supply containing 8 per cent helium 
and 15 per cent carbon dioxide. The 
removal of this carbon dioxide was a 
necessary step in the isolation of pure 
helium, due to freeze-ups in the low 
temperature equipment used, and the 
usual means of that time, caustic wash- 
ing, was not economical when remov- 
ing relative large quantity of carbon 
dioxide in the gas. 

Bottoms had been experimenting for 
some time with various amines for car- 
bon dioxide removal. He had discov- 
ered that carbon dioxide would react 
with certain amines to form carba- 
mates or carbonates which could be 
decomposed on heating. None of the 
amines commercially available prior 
to 1928, however, were entirely satis- 
factory for use in a cyclic regenera- 
tive process. In 1928 triethanolamine 
became available and proving satis- 
factory in laboratory tests it was placed 
in commercial operation for the first 
time the following year. 

In 1930 the first plant was placed in 
operation on natural gas for removing 
hydrogen sufide and slowly the process 
began to spread industrially. In 1938 
sixteen Girbotol units were reported in 
operation, the Thatcher plant having 
been shut down by that time. In 1942 
the total had climbed to 102 plants. 

Today there are several hundred 
Girbotol units in operation. Carbon di- 
oxide removal units range in size from 
small inert gas purifiers to large am- 
monia synthesis gas operations. Carbon 
dioxide is also recovered from flue 
gases and kilns for use in making dry 
ice and liquid carbon dioxide. Hydro- 
gen sulfide removal units are in uni- 
versal use on refinery and natural gas 
applications many of them supplying 
hydrogen sulfide to sulfur recovery 
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units for the production of elementary 
sulfur. Of the several processes that 
have been used for this purpose, this 
process is the only one to reach such 
a wide degree of acceptance in so many 
fields. Many units originally employing 
competing processes have since been 
converted to this process. 


Chemistry of the Process 

The Girbotol process is based on the 
reactions of acid gases, H,S and CO,, 
with certain amines which are organic 
bases, as follows: 

RNH, + H,S = RNH,HS 

RNH, -++ CO, + H,O = 

RNH,.HCO, 

(Where R represents an organic 

radical) 

These reactions are reversible and 
the equilibrium proceeds to the right 
or left, depending on the temperature, 
and on the partial pressure of the acid 
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gases. The absorption temperature is 
generally 80 to 120 F and pressure 
ranging from atmospheric to well over 
1000 psig have been employed. By 
raising the temperature of the amine 
solutions to their boiling points, the 
reactions proceed to the left and the 
acid gas is expelled. 

As was mentioned above, the first 
Girbotol process plants employed an 
aqueous solution of triethanolamine as 
the reagent. This later was replaced 
with monoethanolamine in order to ob- 
tain more complete removal of H,S 
from the gas than was obtainable with 
triethanolamine in ordinary absorbers. 
Monoethanolamine is a much stronger 
base than triethanolamine; the dis- 
sociation constant of monoethanol- 
amine is 5 & 10-5 at 20 C as compared 
to 6 10° for diethanolamine and 
3 10° for triethanolamine, and con- 
sequently will absorb acid gases more 
readily than triethanolamine. 

In purifying refinery gas it has been 
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FIG. 1. Basic flow diagram of Girbotol Procéss. 
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found desirable to use diethanolamine 
due to the carbonyl sulfide, COS, gen- 
erally present in such gases. If mono- 
ethanolamine is used the carbonyl] sul- 
fide will react with it to form a urea 
derivative that is not broken down in 
the reactivator. Thus, in a short time 
the ethanolamine is fixed, its alkalinity 
gone, and desulfurization stops. Car- 
bonyl sulfide does not react with di- 
ethanolamine and passes on through 
the absorber. 

Triethanolamine is still used in some 
cases in which carbon dioxide and hy- 
drogen sulfide are both present and it 
is desired to remove the H,S but not 
the carbon dioxide. By the proper 
choice of operating conditions it is 
possible to attain a certain degree of 
selectivity in this respect. 

The amines are generally employed 
in aqueous solutions varying from 15 
to 30 per cent by weight of amine. The 
flow rate of solution required is de- 
termined by the quantity, composition, 
temperature, and pressure of the gas 
to be treated as well as the character- 
istics of the solution selected and the 
degree of purification desired. There- 
fore, each case must be studied sepa- 
rately in order to design the most eco- 
nomical unit for the purpose. 


Basic Cycle 

The flow diagram of a typical Gir- 
botol gas purifying plant is shown in 
Fig. 1. It may be seen that this is a 
continuous process in which the solu- 
tion passes through the absorber where 
the acid gas is removed from the gas, 
through a heat exchanger and into the 
reactivator. In the reactivator hydrogen 
sulfide and/or carbon dioxide is 
stripped from the rich solution by heat 
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and passes out of the tower as a con- 
centrated gas together with some steam 
into the acid gas cooler. The steam is 
condensed in this cooler and returned 
to the cycle. 

The reboiler shown at the bottom 
of the reactivator suppiies the heat 
necessary for the process. Although 
steam is shown on this diagram, other 
sources of heat are being used success- 
fully such as hot oil and direct firing 
of oil or gas. High pressure steam is 
frequently employed in larger installa- 
tions for driving the solution pumps 
with the exhaust steam being utilized 
in the reboiler. 

The lean solution, essentially free 
from acid gases, passes from the bot- 
tom of the reactivator through the 
other side of the heat exchanger, a 
circulating pump, a solution cooler, 
and back to the absorber. The posi- 
tions of the solution pump or pumps 
will vary in individual cases depending 
on the pressure of the treated gases. 
The case shown is typical for high pres- 
sure natural gas operation. If the gas 
pressure is not sufficient to return the 
solution to the reactivator, an addi- 
tional pump is required for the rich 
solution. 

These plants are customarily de- 
signed to purify gases at their full line 
pressure and the pressure drop through 
the equipment ordinarily will not ex- 
ceed 5 to 10 lb per sq in. In treating 
natural or refinery gases, if the gas 
mixture is at its hydrocarbon dew- 
point, the treating temperature should 
be maintained 10 to 20 F above the 
inlet gas tempertaure to prevent the 
condensation of hydrocarbons in the 
treating equipment. The same effect 
may be achieved -by lowering the gas 
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pressure, but this is usually undesir. 
able in natural gas operations. 
Another type of process is in use for 
purifying liquid hydrocarbons in a 
similar manner. A packed or sieve plate 
tower is used for the absorber and 
either the liquid hydrocarbon or the 
amine solution maintained in a cop- 
tinuous phase depending on the spe. 
cific case. Slight additional instrumen. 
tation on the absorber is required for 
this application but the balance of the 
plant is identical to that shown for 
gas treating. Hydrogen sulfide may 
thus be removed from natural gasoline 
as effectively as from natural gas. 
Although solution heat exchange 
equipment has been widely used in 
Girbotol process plants to effect heat 
economies, analytical studies of the op- 
erating conditions in absorbers and 
reactivators have shown that under 
certain conditions optimum heat re- 
covery can be obtained between rich 
solution and acid gases rather than be- 
tween rich and lean solutions, so that 
a preheating section may be used in the 
reactivator to replace conventional so- 
lution heat exchange equipment. In 
cases where this type of operation is 
applicable, an appreciable saving in 
equipment cost may be effected with 
little increase in utility requirements. 


Split Flow Cycle 

In order to obtain more efficient use 
of stripping steam, -the basic flow 
scheme has been modified in two plants 
to the “split flow” shown in Fig. 2. 

A portion of the rich solution from 
the absorber flows to the top of the 
reactivator, passing part-way down it 
in countercurrent flow to stripping 
steam (generated by boiling solution in 
the reboiler), and then flows back 
through heat exchangers and coolers to 
a mid-point of the absorber. This semi- 
lean solution can absorb much hydro- 
gen sulfide, but contains enough as it 
enters the absorber so that it cannot 
remove all the hydrogen sulfide from 
the gas. The balance of the rich solu- 
tion from the absorber flows to the 
mid-point of the reactivator, down to 
the base of the tower, and through the 
reboiler, being completely stripped of 
hydrogen sulfide. This lean solution 
flows through heat exchangers and 
coolers to the top of the absorber, and 
effects complete removal of the resi- 
dual hydrogen sulfide from the gas 
stream. Both solution streams flow to 
the base of the absorber. 


Desulfurization, Dehydration 
When it is desired to dehydrate gas 
streams to avoid hydrate formation in 
pipe lines, it is possible to combine this 
operation with desulfurization by em- 
ploying a combination solution of 
diethylene glycol and ethanolamines. 
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In the course of early investigations of 
such amine-glycol solutions, it was 
noted that the mixture dehydrated gas 
more completely than diethylene gly- 
col alone with the same water content. 
This was attributed to the hydration 
of the amine. The hygroscopic nature 
of the ethanolamines themselves ap- 
parently was not fully appreciated at 
that time. It now is known that mono- 
ethanolamine is considerably more 
hygroscopic than diethylene glycol, 
while diethanolamine is about equal to 
diethylene glycol in hygroscopicity. 

The Girdler Corporation installed a 
process plant in 1939 which employed 
an 85 per cent solution of diethanola- 
mine to effect simultaneous desuifuri- 
zation and dehydration of natural gas. 
The dehydration effected was equal to 
that obtained with diethylene glycol, 
and in addition hydrogen sulfide re- 
moval was obtained. The relatively 
high viscosity of the concentrated die- 
thanolamine solution limited its effec- 
tiveness somewhat, and in later plants 
a solution containing monoethanola- 
mine, diethanolamine diethylene gly- 
col, and water has been utilized for the 
simultaneous dehydration and desufur- 
ization of natural gas. The viscosity of 
this solution is only about one-fourth 
that of the concentrated diethanola- 
mine solution, so that it can be proc- 
essed in heat exchange equipment more 
effectively than the more viscous solu- 
tion. 

Although considerable publicity has 
been given to the use of amine-glycol 
mixtures for the simultaneous desul- 
furization and dehydration of natural 
gas, these mixtures are not usually 
employed for the treatment of gases 
containing appreciable quantities of 
H.S and Co,. It is general practice to 
dehydrate such gases separately with 
diethylene glycol or bauxite after puri- 
fication has been accomplished with an 
aqueous amine solution. 


Problems and Solutions 

As can be expected with any process 
that has come into general use, a num- 
ber of operating problems have arisen 
in connection with different process 
plants. The solution to these and simi- 
lar problems has led to many improve- 
ments in plant design and operating 
techniques. The following are typical 
of the problems that have been en- 
countered. 


(1) Solution carryover and foaming. 

(2) Fouling of solutions by sludge. 

(3) Thiosulfate accumulation in solu- 
tions. 

(4) Accumulation of organic acids in 
solutions. 

(5) Corrosion of equipment. 

(6) Decomposition of solutions. 

(7) Losses of amines by vaporization. 

(8) Incomplete purification. 
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Solution carryover from the tops of 
absorber towers has occurred in sev- 
eral plants. In common with other 
alkaline solutions, amine solutions will 
react with organic acids to form salts, 
many of which have soap-like prop- 
erties, and will cause the solutions io 
foam when present in them. Organic 
acids are present at times in natural 
and refinery gases, and in such cases 
will promote foaming in amine solu- 
tions. This foaming may seriously de- 
crease the gas handling capacity of the 
absorber. 

Fortunately, however, it has been 
found that the addition of small quan- 
tities of suitable anti-foaming agents to 
the amine solutions will overcome the 
foaming tendency of the solutions. 

In one case, in an absorber in a plant 
purifying natural gas with aqueous 
monoethanolamine solution, solution 
carried overhead at a gas rate of only 
14,000,000 cu ft per day. After about 
15 parts per 1,000,000 or oleyl alcohol 
(ocenol) were added to the solution, 
the gas rate was increased to 50,000,- 
OOO cu ft per day with no carryover 
occurring. 

Sludge accumulations in amine solu- 
tions have proved troublesome at times. 
The sludge, ordinarily consisting of 
iron sulfide and sulfur, is carried into 
the absorber as a dust with the gas 
stream. Microscopic examination of 
sludge taken from an amine solution 
has shown it to be identical with mate- 
rial present in core samples taken from 
the gas producing formation. As iron 
sulfide is not readily wetted by hydro- 
carbons, the dust does not settle out 
of the gas stream in condensate separa- 
tors, but is carried on into the absorber, 
where the amine solution scrubs it out 





of the gas. Iron sulfide sludge will also 
be present in amine solutions in cases 
in which corrosion of pipe lines and 
equipment is occurring with the forma- 
tion of iron sulfide. 

Although the sludge accumulation 
occurs at a rate of only a few pounds 
per day, it frequently becomes trouble- 
some in natural gas purification plants 
unless steps are taken to remove it 
from the system. When present in suf- 
ficient quantity, iron sulfide sludge may 
foul heat exchanger surfaces, erode 
metallic surfaces at points of high solu- 
tion velocity and plug bubble tray and 
packed towers. 

Various methods have been used for 
overcoming sludge problems, such as 
the installation of filters to separate 
sludge from the amine solution, the pe- 
riodic cleaning of equipment with 
water and with inhibited hydrochloric 
acid, and the use of water scrubbers on 
the gas stream before it enters the ab- 
sorber. Centrifuges also have been 
used very successfully for cleaning the 
solutions, and in some cases solutions 
have been freed of sludge by decanta- 
tion. 

Another source of contamination of 
the amine solutions has been in the 
formation of thiosulfate. This occurs 
when solutions containing sulfides are 
contacted with oxygen, present either 
in the gas stream or by exposure of 
the solutions to air. The most common 
case in which thiosulfate accumulation 
ocurs in the amine solution is in plants 
in which gas collected in vacuum gath- 
ering systems is being purified. This 
gas will frequently contain as much 
as 0.5 per cent oxygen, present due to 
air leakage into the system. 

Oxygen is also sometimes present in 
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some refinery gases resulting from 
catalytic cracking operations. When 
both hydrogen sulfide and oxygen con- 
tact an alkaline solution, such as a 
sodium carbonate or an amine solu- 
tion, oxidation of the sulfide occurs, re- 
sulting in the formation of thiosulfate. 

Thiosulfates are relatively stable 
salts, and amine thiosulfate does not 
dissociate on heating like amine sulfide 
or carbonate, so that the presence of 
amine thiosulfate in the solution de- 
creases its effective amine concentra- 
tion by a corresponding amount. By 
adding caustic soda or soda ash to an 
amine solution containing amine thio- 
sulfate, sodium thiosulfate will be 
formed and the combined amine will 
be liberated. In this way the effective 
amine concentration of the solution 
may be maintained, until the solution 
becomes saturated with sodium thio- 
sulfate. 

It will then become necessary to sep- 
arate sodium thiosulfate from the 
amine solution. This may be done 
either by steam distillation, stripping 
the amine out of the solution, or by 
extraction, separating the amine from 
the solution by a solvent in which the 
sodium thiosulfate is insoluble. The op- 
eration can be carried out either batch- 
wise to reclaim a complete charge of 
solution at one time, or it may be car- 
ried out as a continuous operation on 
a small side stream of the amine solu- 
tion. 

In addition to the traces of organic 
acids present in gas streams that some- 
times cause foaming in amine solu- 
tions, there have been a few cases, 
particularly with refinery gases, in 
which the gas streams contained suf- 
ficient quantities of organic acids (prin- 
cipally formic and acetic acids) so that 
a fairly rapid accumulation of these 
acids ocurred in the amine solutions. 
In such cases, a treatment similar to 
that used with thiosulfate may be em- 
ployed, namely to add soda to the solu- 
tion until the sodium salts become 
concentrated, and then recover the 
amine from the solution either by 
steam distillation or by extraction. 

Corrosion of equipment has been a 
serious problem in some plants, while 
in other such plants little difficulty 
has been experienced. These plants 
normally are built entirely of iron and 
steel, since amine solutions, like am- 
monia, will dissolve copper and brass 
and most alloys containing zinc or cop- 
per. Aluminum has been utilized to 
some extent, although it is susceptible 
to attack in the presence of iron sulfide. 

Absorbers usually are free from cor- 
rosion difficulties, although at least two 
cases have been reported in which cor- 
rosion cracks appeared near welds in 
absorber shells and piping after about 
two years of service. This was appar- 


ently due to stress corrosion. Numer- 
ous other absorbers, however, have 
given satisfactory service for long pe- 
tiods of time, and no particular dif- 
ficulty is anticipated in avoiding a re- 
currence of this type of corrosion. 

Rich solution piping and control 
valves occasionally are subject to cor- 
rosion, particularly in cases in which 
corrosion also occurs due to the abra- 
sive action of iron sulfide sludge in the 
solution. Control valves are normally 
trimmed with stainless steel, but car- 
bon steel pipe generally has a satisfac- 
tory service life. Heat exchangers 
should be provided with suitable im- 
pingement baffles to prevent erosion. 
Corrosion of carbon steel exchanger 
tubes on the rich solution side has oc- 
curred at times, but the frequency of 
eccurrence of such corrosion has not 
been great enough to warrant the gen- 
eral use of alloy tubes in solution heat 
exchangers. 

Reactivators have been subject to 
corrosion in a few plants. In one plant 
corrosion occurred to such an extent 
that the reactivator was replaced after 
five years’ service, and in another plant 
the reactivator shell was protected by 
an outer lining after three years’ serv- 
ice. In both of these plants the natural 
gas being purified contains more CO, 
and H,S, and it is felt that the corro- 
sion has been accelerated by the pres- 
ence of the CO,. These plants both cir- 
culate aqueous monoethanolamine so- 
lutions. The use of Gunite concrete 
linings plus the use of stoneware pack- 
ing has proved successful in overcom- 
ing corrosion problems with reactiva- 
tors. 

In another plant heat exchanger and 
reactivator corrosion occurred at a 
relatively high rate with a circulating 
solution that was a glycol-amine solu- 
tion being utilized for concurrent H,S 
removal and dehydration of natural 
gas, also containing more CO, than 
H.S. In this case, the corrosion was 
stopped entirely by replacing the gly- 
col-amine solution with an aqueous 
amine solution. This change was made 
after laboratory studies showed the 
aqueous amine solution to be less cor- 
rosive than the glycol-amine solution. 

Operating results with the aqueous 
amine solution verified the laboratory 
findings. Dehydration of the gas is now 
being effected with a separate dehy- 
drating solution. No corrosion has been 
reported in reactivators above the solu- 
tion inlet or in the outlet pipe to the 
H.S cooler even though the concentra- 
tions of H,S and CO, are high. H,S 
coolers have not corroded to any ex- 
tent except in cases in which iron sul- 
fide sludge has accumulated on the 
tubes, or water (saturated with H,S 
and CO,,) has lain in contact with them. 

Reboilers have corroded in the same 
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plants in’ which severe reactivator cor- 
rosion has occurred, but in most plants 
no serious difficulty has been encoun- 
tered. Substantially no corrosion has 
been experienced in solution pumps, 
except for the abrasive effect of iron 
sulfide. No corrosion difficulties have 
been encountered in the solution 
coolers. 

In two plants corrosion occurred 
due to the accumulation of hydrogen 
cyanide and ammonia in the sysiem. 
These components were present in the 
gas stream being treated and were ab- 
sorbed along with the hydrogen sul- 
fide and carbon dioxide. In the reacti- 
vator these materials were desorbed but 
the condensate from the acid gas cool- 
er soon became saturated with am- 
monia. As a result a corrosive condi- 
tion was set up due to the co-existence 
of hydrogen cyanide and ammonia in 
the acid gas cooler. When this was rec- 
ognized the problem was solved by dis- 
carding the reflux from this cooler and 
using condensate from the reboiler as 
makeup to the system. 

In addition to corrosion on ihe 
process side, as described above, there 
have been other cases of corrosion re- 
vorted due to corrosive steam or cool!- 
ing water, which corroded the carbon 
steel tubes of the equipment it has been 
used in. The process corrosion expe- 
rienced in H,S removal plants has or- 
dinarily not been associated with de- 
composition of the amine solutions, 
but has appeared to be due to specific 
conditions of temperature and concen- 
trations of H,S, CO, and amine oc- 
curring in certain parts of the equip- 
ment. 

As a result of efforts to overcome 
corrosion in this type of plant, it has 
been found that some remedial meas- 
ures are available. For example, use of 
corrosion resistant materials and 
changing operating conditions to avoid 
corrosion have given reasonable free- 
dom from corrosion in several cases. 

Decomposition of amine solutions 
has occurred in a few cases. For exam- 
ple, the monoethanolamine in one 
plant solution was completely con- 
verted to diethanolurea by reaction 
with carbonyl sulfide present in traces 
in the gas being purified. In another 
case monoethanolamine was converted 
into N-ethanolacetamide by reaction 
with ketene. Neither of these com- 
pounds is alkaline, and neither is con- 
vertible back to monoethanolamine on 
boiling in an aqueous solution. This 
problem can be overcome, however, 
either by utilizing amines which do not 
react with such compounds, or by in- 
stalling suitable equipment for regener- 
ating the amine from these compounds. 

There has been no evidence thus far 
to indicate any thermal decomposition 
of monoethanolamine in aqueous solu- 
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tions, even at temperatures as high as 
300 F. Thermal decomposition has 
been noted in few cases with glycol- 
amine solutions, presumably due to 
localized overheating. Although no evi- 
dence of thermal decomposition has 
been noted with aqueous monoethano- 
lamine solutions, one case has been re- 
ported in which severe reboiler corro- 
sion resulted from the use of high 
temperature oil as a heating medium, 
with resulting high metal skin tempera- 
tures. In two instances, organic com- 
pounds isolated from aqueous mono- 
ethanolamine solutions have indicated 
that at temperatures near 300 F mono- 
ethanolamine and carbon dioxide will 
react to some extent to form diethano- 
lurea. 

Losses of amine by vaporization into 
the gas stream have not been a serious 
problem in Girbotol process plant op- 
eration, since the amines are relatively 
non-volatile, and the small quantity of 
amine that does vaporize can be read- 
ily recovered by a simple water wash- 
ing section in the top of the absorber. 
A similar water washing operation is 
also carried out in the reactivator to 
prevent amine being lost with the acid 
gases leaving the plant. 

Incomplete purification has been a 
problem only in plants in which other 
operating difficulies have been encoun- 
tered, such as solution foaming or car- 
ryover, or in plants in which the neces- 
sary provisions have not been made for 
obtaining sufficient contact between 
gas and solution in the absorber, or 
between solution and stripping steam 
in the reactivator. ‘ 


Process Applications 

As has been indicated above, the 
Girbotol process has been widely re- 
ceived by industry for problems in- 
volving removal of hydrogen sulfide 
from various industrial gases. Prob- 
ably the greatest use of the process is 
in the purification of natural gas. In 
the early days it was customary to flare 
sour natural gas at the well head but 
increased demand for gas as well as 
conservation measures have made this 
practice undesirable. Thus, gathering 
systems have been installed and central 
desulfurization units installed. In some 
cases the hydrogen sulfide contents of 
the gas has reached as high as 50 per 
cent. 

In order to purify the gas for pipe 
line transportation it is generally neces- 
sary to reduce the H,S content to 
something less than 5 grains per 100 
cu ft of gas. In most cases the gas must 
pass the U. S. Bureau of Standards 
lead acetate purity test (less than 0.25 
grains per 100 cu ft) to be acceptable 
to the pipe line companies. This is 
readily accomplished, and operating 
conditions for 3 large size natural gas 
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TABLE 1. Performance data on Girbotol 


plants. 
1. McKamie Gas Cleaning Company, McKamie, 
Arkansas 
Gas flow 
~— pressure gas (1434 psig) 42,700,000 
scfd 
Low pressure gas (360 psig) 7,290,000 scfd 
Acid gas content inlet gas 
High pressure gas HeS 5.8 per cent, CO2 
4.5 per cent 
Low pressure gas HeS 10.0 per cent, CO2 
4.2 per cent 
HeS content outlet gas 
Both streams negative to lead acetate test. 
2. Texas Gulf Sulphur Company, Worland, 


Wyoming 
Gas flow 30,000,000 sefd 
Pressure 300 psig 


He2S content inlet gas 34 per cent (vol) 
H2S content outlet gas Neg. to lead acetate 

3. Stanolind Oil and Gas Company, Slaughter 
field, Texas 


Gas flow 60,000,000 scfd 

Gas pressure 174 psig 

Total acid gas inlet gas 7.5—8.8 per cent 
HeS content 1.4—1.5 per cent 


COz content Balance 
He2S content outlet gas Neg. to lead acetate 


purification units are shown in Table 1. 

In many cases the quantities of gas 
treated are quite large and the hydro- 
gen sulfide disposal problem becomes 
critical. An economical solution to this 
problem has been found in the use of 
a sulfur recovery unit in which the 
hydrogen sulfide gas discharged from 
the unit is converted to elemental sul- 
fur. In such cases it is generally de- 
sirable to employ aqueous solutions of 
ethanolamines since glycol-amine solu- 
tions will absorb an appreciable quan- 
tity of hydrocarbons as well as hydro- 
gen sulfide. These hydrocarbons form 
carbon in the sulfur recovery plant 
which deposits in the equipment even- 
tually requiring a shutdown for its 
removal. 

Due to the increased use of sour 
crude oils in refinery operation many 
refinery gas streams have an appre- 
ciable hydrogen sulfide content that 
must be removed prior to further proc- 
essing. In other cases liquid streams 
of lighter hydrocarbons such as pro- 
pane and butane often must be desul- 
furized. In addition to these refinery 
streams the use of catalytic reforming 
processes requires the removal of sul- 
fur from the recycle streams to avoid 
poisoning the expensive catalysts used. 

As related above, the first commer- 
cial application for the Girbotol proc- 
ess was a Carbon dioxide removal prob- 
lem. In more recent years this phase 
of operation has become more and 
more important. A large number of 
small units are used in the removal of 
carbon dioxide from gas streams pro- 
duced by inert gas generators for 
metallurgical and other processes. 
Somewhat larger units are used for re- 
moving carbon dioxide from raw hy- 
drogen gases produced by the steam 
hydrocarbon process. 

In many cases involving the produc- 
tion of high purity hydrogen, 3 stages 
of carbon monoxide conversion to car- 
bon dioxide are employed, each fol- 
lowed by a carbon dioxide removal 
step. It is customary in such plants to 


operate the 3 carbon dioxide absorbers 
in series with the solution first contact. 
ing the gas of highest purity. After 
passing through the 3 absorbers the 
amine solution is regenerated and re- 
cycled in the usual way. Carbon diox- 
ide contents of product hydrogen can 
thus be reduced to less than .001 per 
cent by volume. 

Of increasing importance recently 
has been the removal of carbon dioxide 
from ammonia synthesis gas. In many 
plants this process has replaced the 
water scrubbers previously used. Ad- 
vantages of using this process are 
found in that removal may be carried 
out prior to compression of the gas, 
little or no synthesis gas is absorbed 
along with the carbon dioxide as is the 
case when using water scrubbing, and 
the by-product carbon dioxide is of 
sufficiently high purity that it may be 
used for the production of dry ice or 
urea. 

In the field of dry ice production 
this method has proved very satisfac- 
tory and has replaced older processes 
such as the use of sodium and potas- 
sium carbonates in many cases. In 
many installations the carbon dioxide 
is recovered from flue gases generated 
for that purpose. In such plants an eco- 
nomical energy balance can be attained 
by generating steam with the fuel being 
burned. The steam is first used as a 
source of power for the compression 
equipment required with the exhaust 
steam from these drivers being used 
for the heat required in the reboiler. 
In addition to the use of this process 
for large scale carbon dioxide plants, 
it is used in a large number of port- 
able carbon dioxide generating units 
that have been supplied to the armed 
forces and others. 

Perhaps one of the more unique uses 
is that of removing carbon dioxide 
from the atmosphere of the new atomic 
powered submarines, the Nautilus and 
the Sea Wolf. By removing the carbon 
dioxde as fast as it is generated by the 
breathing of the crew it is possible to 
stay submerged for long periods of 
time without danger or discomfort to 
the men. ; 


Economics of Process 

It is not possible to present any satis- 
factory cost information on the use of 
this process as the treating conditions 
are subject to so much variation. Plant 
investment costs will vary appreciably 
with site, volume and composition of 
gas treated, treating conditions, desired 
purity, and type of plant. Operating 
costs will also vary considerably de- 
pending on a number of conditions. 
Costs have been reported in the past 
for desulfurizing natural gas which 
ranged from 3 mills to 2 cents per 1000 
cu ft but these are not necessarily the 
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Any cost data must be related first 
to the purpose of the installation. In 
natural gas purification the cost of 
making the gas suitable for pipe line 
transportation may be offset consider- 
ably by the credit that may be obtained 
from recovering hydrogen sulfide as. 
elementary sulfur. In the purification 
of ammonia synthesis gas, the cost per 
ton of ammonia produced is the only 
significant figure. Similarly, in the pro- 
duction of hydrogen or dry ice, it is 
the relation with the sales value of the 
product that counts rather than the 
cost per 1000 cu ft of gas treated. 

In general, it can be said that in 
most cases the benefits to be gained by 
separating acid gases from the various 
streams far outweigh the costs of build- 
ing and operating the unit. Each case, 
however, must be evaluated individ- 
ually. 


Summary 

In closing we can say that the Girbo- 
tol process in its 25th year is still mak- 
ing progress. Its use in its original ap- 
plications continues to spread and at 
present no other process can compete 
with it for economy or efficiency. In 
addition new applications for the proc- 
ess are still being uncovered and its 
future apears to be sound. 

The several hundred plants which 
have been built since 1929 for employ- 
ment of the gas treating and liquid 
treating processes have brought out 
other modifications and improvements 
than those discused above and have 
provided the engineers of The Girdler 
Company with a wealth of practical 
design information. The present domi- 
nant position of these absorption proc- 
esses in their respective fields is due 
in no small measure to the operating 
experience which has been accumu- 
lated through the years. xk 





SHALE OIL SYMPOSIUM 

Five papers of the first magnitude 
will be presented on Oil Shale and 
Shale Oil Processing, at the National 
Meeting of the American Institute of 
Chemical Engineers in Glenwood 
Springs, Colorado, on September 13 
forenoon, Hotel Colorado. The sub- 
jects are “Advancements in Fuels Pro- 
duction from Oil Shale,” by Clyde 
Berg, Union Oil Company; “Thermal 
Extraction of Oil Shale Kerogen,” by 
W. R. Thompson, C. H. Prien, Denver 
Research Institute; “Thermal Process- 
ing and Chemical Treating of Colorado 
Oil Shale,” Boyd Morris and R. J. 
Cameron, U. S. Bureau of Mines; 
“Catalytic Cracking of Shale Oil Coke 
Distillates,” C. K. Viland, Tide Water 
Associated Oil Company; and “Re- 
cycle Hydrogenation of Shale Oil 
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Crudes,” by R. L. Crecelius and others, 
U. S. Bureau of Mines. 

The convention extends from Sep- 
tember 12 to 16 at the Hotel Colorado. 

This symposium should be the most 
important assembly of data yet offered 
by any technical group on the subject 
of oil shale and its recovery and utili- 
zation. Union Oil Company has devel- 
oped a retort for recovering shale oil 
that offers interesting possibilities; two 
of the papers are by Bureau of Mines 
technologists, associated with the major 
project carried on at Rifle. Denver Uni- 
versity and also Tide Water Associated 
have carried out important investiga- 
tions on shale oil. 











OMITTED 


Credit for “Trends in Modern 
Instrumentation,” by Glen H. Gal 
lagher, The Fluor Corporation, 
Ltd., which was published in the 
Reference Annual for July 1954 
should have been given the Califor- 
nia Natural Gasoline Association, 
where the paper was presented at 
the annual fall meeting, October, 
1953. We regret we did not give 
proper credit at the time the article 
was published. 




















TOWELS, TOWERS and TRADEMARKS 


A well-known trademark —the signature of a product's 
maker — is as important on a giant steel bubble tower as it 
is on your best guest towels. And TULSA TYPE, for 30 
years the trademark of FLINT STEEL refinery and natural 
gasoline plant equipment, has become one of the best known 


labels in the industry. 


The TULSA TYPE name is your assurance of sound 
engineering and precision workmanship on every piece of 
equipment. All manufacturing processes used in the fabri- 
cation of TULSA TYPE equipment comply 


with API-ASME and ASME industry codes. 
Look for TULSA TYPE when you need 
steel plate fabrication for petroleum or 


petrochemical plants. 


Write for our General Catalog 
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TULSA, OKLAHOMA 
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Catalyst reactors at the United Refining Company’s Unifining unit. 
One contains cobalt molybdate for Unifining; the second another 
catalyst for converting aromatics to naphthenes. 


Unifining Makes Better 








Rear view of United Refining Company’s Unifining unit shows 
the two catalyst reactor chambers, left, heat exchangers, center 
foreground, and stripper tower, right. 


Pennsylvania Kerosine 


Double reactor system, for use of two different catalysts produces 
kerosine that is sulfur-, olefin-, and aromatics-free for special purposes 


HARRY A. LOGAN, JR. and W. D. HARBERT 


REALIZING that Pennsylvania kero- 
sine has extremely good qualities for 
apptication other than burning oil, 
United Refining Company, Warren, 
Pennsylvania, determined after the end 
of World War II to find a way to elimi- 
nate its odor, which limited these ap- 
piications. The accomplishment of this 
objective would open up a number of 
new markets by providing a material 
suitable for solvents, insecticides, paint 
sprays, liquid detergents, and other 
specialities. 

Although middle-of-the-barrél dis- 
tillates were already of high quality 
with respect to low sulfur, odor and 
color, and had highly paraffinic char- 
acteristics, these applications required 
a kerosine that is entirely free of sul- 
fur, aromatics, and olefins. 

The search for a practical means of 
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freeing kerosine of these components 
without the product losses incurred 
in the old sulfuric acid treating process 
was conducted in an independent lab- 
oratory with the cooperation of an- 
other refiner with the same problem. 

After exhausting several approaches 
it was found that hydrogenation, ac- 
complished over a catalyst, would pro- 
vide the desired objective. A hydro- 
genation process became practical by 
this time because a catalytic reforming 
process was to be installed in the re- 
finery as a means of upgrading gaso- 
line stocks. It offered a means of utiliz- 
ing the hydrogen that would be a by- 
product of the catalytic reforming 
process. 

_It was then found that the hydro- 


genation process originally contem- 
plated would not work without some 
feed preparation because of the sensi- 
tivity of the catalyst to certain poisons. 
The search then shifted to a means of 
eliminating this problem. 


Search for Catalyst 

One of the participants in the search 
for a suitable process was a Blaw-Knox 
Company engineer who had a part in 
the engineering and construction of 
the catalytic reforming unit for United 
and who had a broad experience in the 
field of catalytic processes. At his sug- 
gestion the investigators were asked 
to include among others the cobalt 
molybdate catalyst used in Union Oil 
Company of California’s Unifining* 


*Union Oil Company of California trade 
name. 
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Charge stock heater for the Unifining process 
is isolated from the remainder of the unit. 


process among the feed preparation 
catalysts which they were trying, and 
samples of these catalysts were 
obtained. 

The cobalt molybdate catalyst 
proved to be best, especially because 
of its immunity from sulfur poisoning, 
its ruggedness, and long life. Conse- 
quently a Unifining license was ob- 
tained from the Union Oil Company. 
A hydrogenation unit of 750 bbl per 
day capacity was already under con- 
sideration by Blaw-Knox at this time. 
Consequently the program was revised 
in order to encompass two phases. The 
objective now was design and construc- 
tion of a combination unit in which the 
unifining process employing cobalt 
molybdate catalyst could be used in 
preparation of the feed stock for cata- 
lytic reforming process and the hydro- 
genation process employing a_ nickel 
catalyst for the final step of convert- 
ing remaining aromatics to naphthenes 
in order to produce the highest quality 
odorless kerosine. Although the orig- 
inal objective was still desired, during 
the course of the investigation other 
useful objectives were found to be 
attainable and of equal or greater value 
than the first. 

The outside research program was 
concluded when suitable catalysts were 
determined. Development of a pilot hy- 
drogenation and Unifining plant was 
continued at the United Refinery by 
Company engineers aided by Blaw- 
Knox. 


Unit Design 
As this was to be the first commer- 








The Unifining pilot plant is still uscd for small runs. Catalytic reactor is in center, 


charging vessels on the left, with charge pump below. 


cial Unifining unit, it was designed by 
Blaw-Knox with considerable _flexi- 
bility. The design differs from the usual 
Unifining unit design in providing 
two reactor chambers in which differ- 
ent catalysts can be used. For example, 
in processing kerosine the cobalt 
molybdate catalyst can be used to de- 
compose sulfur, nitrogen, and oxygen 
compounds while any remaining aro- 
matics can be hydrogenated by running 
the kerosine through the unit again, 
but through the other reactor contain- 
ing the other catalyst. Pretreating of 





The Authors 





H. A. Logan, Jr. WW. D. Harbert 
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president of United Refining Company. 
He is the son of Harry A. Logan, presi- 
dent and one of the founders of the 
company. Logan is a graduate of Prince- 
ton University. He and W. D. Harbert 
have recently devoted much of their 
time to an extensive construction and 
modernization program at United. 

W. D. Harbert is chief engineer in 
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the kerosine by cobalt molybdate cat 
alyst removes poisons which would 
otherwise not permit use of the more 
sensitive catalyst. In actual operations 
to date, however, it has been found 
that the cobalt molybdate unifining 
treatment is sufficient for most applica 
tions without any subsequent hydro 
genation. 

The new process replaced the more 
expensive and wasteful acid ireatine 
process and, incidentally, solved 
problem in the disposal of acid sludge 
In contrast, the unifining process gives 
more than 100 per cent product by 
volume. It is also economical in opera 
tion because the reactions are exo 
thermic, thus producing some of the 
heat required for the reactions. 


Process Requirement 


The requirement of the Unifining 
process at the time of its selection was 
the upgrading of middle distillate prod 
ucts and it was not contemplated that 
it would be used to desulfurize high 
sulfur gasoline stocks. Thermally 
cracked gasolines which contain un 
usually high percentages of sulfur and 
olefins did not, however, constitute 
satisfactory reforming stocks. 

As the Unifining process is highly 
effective in sulfur removal, and olefin 
saturation, it was found practical to 
pretreat these thermally cracked gaso 
lines that were to be later upgraded by 
catalytic reforming, thus lengthening 
the life of the reforming catalyst 
Economics of this operation are so at 
tractive that treatment of cracked gaso 
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line has become one of the principal 
Unifiner applications. In this process 
as much as 0.2 per cent sulfur is re- 
duced to 0.008 per cent or less. Ther- 
mal gasoline having an octane num- 
ber of 83 Research with 3cc TEL and 
poor blending characteristics with fin- 
ished reformate, is rendered suitable 
as reformer feed so that United’s total 
gasoline pool consists of catalytic re- 
formate and no further treatment, 
other than the addition of telraethyl 
lead, is required. 

Depending upon the charging stock 
being run, Operating temperatures and 
pressures are varied with the unit de- 
signed for a maximum of 800 F and 
800 Ib psi. 


Process Versatility 

The versatility of operation is indi- 
cated by some of the stocks that have 
been run recently. These include 
cracked, vis-broken gasoline from 
Mid-Continent crude, kerosine dis- 
tillate from Pennsylvania crude to 
make it stable for storage over the 
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ALL SIZES TO FIT YOUR GAGES & VALVES 
ERNST WATER COLUMN & GAGE CO. 
Send for Catalog, LIVINGSTON, N. J. 

















REPAIR LEAKS 


QUICKLY — PERMANENTLY 


SKINNER-SEAL PIPE JOINT CLAMPS stop 
leaks at joints. Put on under pressure — with- 
out interruption of service. Quick, simple, 
lasting repair. Sizes 1/2" to 24” incl. in stock. 





SKINNER-SEAL COLLAR LEAK CLAMP—de- 
. signed to stop every type of collar leak in 
oil and gas lines. Sizes: 2" to 13” inclusive. 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A 
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summer months, vis-breaker side-cut 
to improve burning properties and stor- 
age stability, non-viscous neutral to re- 
move sulfur and to improve bromine 
number, color and stability for use in 
the manufacture of specialties, mineral 
seal oil and kerosine to upgrade for 
use as specialty solvents. 

Extreme flexibility has been built 
into the plant by United in the two re- 


actor system which permits operation 
with either reactor alone or both in 
series or in parallel, in the sizing of 
major equipment which permits in- 
creasing capacity to 1500 bbl per day 
through the addition of heat exchange 
and a recycle compressor, and in the 
provision for. operation over a wide 
range of temperature, pressure, and 
space velocity conditions. kek 


PLANT AIDS 





Vapor Pressure Gage Saver’ 
DON ATTAWAY* 


The ASTM Code requires for con- 
ducting a test for vapor pressure of 
natural gasoline calls for the vigorous 
shaking of the bomb at 2 min intervals 
for as long as 20 min. This severe and 
violent shaking causes the pressure gage 
to fluctuate widely thereby subjecting 
the hair spring and linkage to excessive 
abuse and wear thus shortening the life 
of the gage and impairing its accuracy. 

It is proposed that a needle valve and 
collar be installed on the top outlet of 
the air chamber and the bomb and 

©hubenens Fuel Oil Company, Shreveport, 


Louisiana. 
+Class B, honorable mention, NGAA Kinks 
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sample chamber be assembled for the 
primarp portion of the test without 
attaching the pressure gage. 

The test is then conducted in the 
usual manner for the first 15 min or 
more. After this time, the gage is at- 
tached and the needle valve opened. 
The complete assembly is then shaken 
and immersed in the bath and brought 
to equilibrium. Usually no more than 
a second or third shaking is required 
in order to secure consecutive gage 
readings. 

Thi device eliminates seven or eight 
severe shakings of the gage and thereby 
reduces the abuse and wear on its 
delicate mechanism. At the same time 
the accuracy of the test is in no way 
affected. 


ANCHOR; MEDIUM HIGH 
PRESSURE HOSE 
SINGLE WIRE BRAID 
SIZE 5, HOSE ID 1/,” 
HOSE OD 9/16” 
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> Paul E. Hurley has been appointed 
manager of Shell Oil Company’s Houston 
refinery. Hurley will succeed M. P. L. 
Love, soon to begin a special assignment 
abroad. Hurley joined the company as a 
gager in 1920, and rose through the ranks 
to become superintendent of the Norco re- 
finery in 1938. 

Roy W. Faulk, superintendent at ihe 
Norco refinery for the last year and a half, 
will succeed Hurley as manager. Faulk 
js a veteran of 25 years with Shell. He 
was formerly manager of the manufactur- 
ing department of Shell Oil of Canada. 





G. T. Atkins 


>» George T. Atkins has been promoted 
to the position of engineering associate at 
Humble Oil and Refining Company’s 
Baytown, Texas, refinery. A graduate in 
chemical engineering from Washington 
University, Atkins will be concerned with 
the development of design criteria and 
with the actual design of some of the 
larger projects being considered for Bay- 
town refinery. 

Jack M. Andrews has been promoted 
to senior research chemist in the research 
and development division at Humble’s 
Baytown refinery. Andrews has a BS and 
MS degree in chemical engineering from 
Texas A and M. 

Professors J. M. Dalla Valle and B. C. 
Moore have joined the technical service 
division for the summer vacation period. 
Dr. Valle, professor of chemical engineer- 
ing at Georgia Institute of Technology. 
served as Fulbright Lecturer at University 
of Milan and University of Nottingham 
during the past year. Moore is in the de- 
partment of Mathematics at Texas 
A and M. 

Other staff additions to the technical 
service division of Humble’s Baytown 
refinery are: Richard T. Moravek, Louisi- 
ana State University; David F. Griffin, 
Rice Institute; Don R. Moore, University 
of Texas; Donald A. Foster, University of 
Oklahoma; and W. Kenneth Brinkley 
and Hollie L. Briscoe, Texas A and M 
College. 

J. J. Samuels recently returned to tech- 
nical service division after serving two 
years in the U.S. Army. 


> Daniel J. McCaustland has been 
awarded the Socony-Vacuum Fellowship 
in Yale University for the coming year. 
McCaustland, son of Mr. and Mrs. G. G. 
McCaustland, of 7321 Terrace Street. 
Kansas City, Missouri, received his B.A. 
degree from Kenyon College. He is study- 
ing organic chemistry at Yale. 


>» Alan B. Groh has been promoted to 
group leader in the pilot plant division at 
Standard Oil Company’s Whiting, Indiana. 
research laboratories. Groh joined Stand- 
ard in 1947. He is a graduate in chemical 
engineering from Johns Hopkins 
University. 


>» E. Clarence Oden, formerly chief proc- 
ess engineer for Cities Service Refining 
Corporation, Lake Charles, La., has re- 
signed his position with that company and 
has opened a consulting office at 1829 
Seventh St. in Lake Charles. Oden has 
had long refining experience, has been 
with Cities Service since 1944, and was 
chief process engineer for the last six 
years. He has also had extensive experi- 
ence in paints, dyes, rubber, magnesium, 
and chlorine manufacture. A _ licensed 
professional engineer, Oden is a graduate 
of University of Alabama, and has a MS 
from Brooklyn Polytechnic Institute. 


» B. L. Heath of Valvoline Oil Company, 
division of Ashland Oil and Refining Com- 
pany, has been elected a director of the 
Pennsylvania Petroleum Research Corpo- 
ration. He succeeds E. M. Craig of Val- 
voline Oil Company who retired as a di- 
rector. All officers of the research group, 
an affiliate of the Pennsylvania Grade 
Crude Association, were reelected. They 
are: C. A. Chipman, president; H. A. 
Logan, United Refining Company, vice 
president; Fayette B. Dow, vice president 
and general counsel; Samuel Messer, 
Quaker State Oil Refining Corporation, 
treasurer; and W. C. Wenzel, secretary. 





J. S. Worden 


M. Halpern 


> M. Halpern, vice president in charge of 
refining for The Texas Company, has 
been elected senior vice president, a new 
executive post. J. S. Worden, former gen- 
eral manager of refining, has been elected 
vice president in charge of refining suc- 
ceeding Halpern. F. H. Holmes, former 
assistant general manager of refining, has 
been elected vice president in charge of 
the research and technical department, 
also a new executive post. T. E. Buchanan, 
general manager of the marine depart- 
ment, has been elected a vice president. 

Halpern joined, The Texas Company in 
1916 as an assistant civil éngineer at the 
Bayonne, New Jersey refining terminal. 
He was transferred to New York in 1930 
as assistant manager of the refining de- 
partment, became general manager of the 
refining department in 1938, elected a 
vice president in 1940 and named a d'- 
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> A. Bruce Boehm has been appointed 
head of a new rubber division of Enjay 
Company, Inc. Walter H. Peterson wil! 
assist Boehm. Peterson has been associ- 
ated with Enjay marketing activities for 
the past 10 years. Prior to World War Il. 
he was with Haartz-Mason and in 1942 
joined the Synthetic Rubber Allocation 
Section, War Production Board, which 
section he later headed. He is presently on 
part-time loan to the Office of Synthetic 
Rubber as a technical consultant on Buty! 
Howard R. Moon, formerly with B. F 
Goodrich Company prior to joining Enjay 
in 1947, has been assigned to the new 
division. 


> Dr. Wayne E. Kuhn has been named 
general manager of The Texas Company’s 
newly-created research and_ technical 
department. James V. C. Malcolmson has 
been appointed general manager of the 
marine department. .Theodore A. Man- 
gelsdorf has been named general manage! 
of the refining department. 

Dr. Kuhn has been manager of the 
company’s technical and research division 
since September, 1938. The research 
organization had functioned as a division 
of Refining; it now has departmental! 
status. Malcolmson has been assistant 
general manager of the marine depart- 
ment since January, 1952. Mangelsdor! 
has been manager of the operations di- 
vision of Texaco’s refining department 
since August, 1953. 

Kuhn received a B.A. in science from 
Reed College in 1925 and a Ph.D. in 
chemistry from Cornell University in 
1929, the year he joined The Texas 
Company. Malcolmson is a graduate of 
the Belfast, Ireland, College of Technol- 
ogy. He came to the United States in 
1936 as Lloyd’s Senior Surveyor in charge 
of the Philadelphia District. 

Mangelsdorf, a graduate of M.I.T., 
joined The Texas Company in 1933. 





F. H. Holmes T. E. Buchanan 
rector in 1946. Worden joined the com- 
pany in 1921 at its West Tulsa, Okla 
homa, refinery. He was made assistant 
manager of the refining department in 
1940, manager of operations in 1942 and 
general manager in 1950. 

Holmes, a graduate of Yale University 
joined the company in 1927. He was made 
assistant manager (operations) of the re- 
fining department in 1950 and in 1953 
became assistant general manager of the 
department. Buchanan entered the em 
ploy of The Texas Company in 1917. He 
resigned 2 years later to become associ 
ated with various subsidiaries of the 
American Republics Corporation. Buc 
hanan returned to The Texas Company 
in 1938 as assistant to chairman of the 
board and in 1939 was appointed general 
manager of the company’s marine 
department. 
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Personals 


> Thomas Reis, formerly assistant to the 
general manager of the French Petroleum 
Institute and associate professor at the 
Ecole Nationale Superieure du Petrole, 
Paris, France, now partner in a French 
consulting engineering firm and indepen- 
dent research organization, will visit in 
the U.S.A. in September and October. He 
will negotiate for several licensing agree- 
ments for French companies so they may 
manufacture American products and 
equipment for the French petroleum and 
chemical industries. 


R. U. Haslanger 


> Robert U. Haslanger has been ap- 
pointed to the administrative staff of 
Stauffer Chemical Company. Haslanger 
was formerly director of sales of Mon- 
santo Chemical Company’s plastic di- 
vision. He is a chemical engineering grad- 
uate of the University of Wisconsin. Has- 
langer will be stationed in New York. 


> W. D. Morrison has been named assist- 
tant to the director of the development de- 
partment of Celanese Corporation of 
America. Morrison was assistant manager 
of the product development department 
of the chemical division of the company. 


> George T. Piercy has been appointed 
assistant general manager of the supply 
department of Esso Standard Oil Com- 
pany. J. M. Shivers succeeds him as man- 
ager of the refining coordination division. 
Piercy succeeds Thomas W. Moore who 
has transferred to the parent organization, 
Standard Oil Company (New Jersey). 
Shivers will transfer from the Baton 
Rouge refinery where he was manager of 
the refinery crude and marketing division. 

A graduate of the University of Min- 
nesota in chemical engineering, Piercy 
joined the company in 1937 at the Baton 
Rouge refinery. He transferred to New 
York in 1951 as assistant coordinator of 
refining operations and two years later 
became manager of the refining coordina- 
tion division. Shivers joined Esso in 1934 
as a process engineer. He was named to 
head the refinery crude and marketing 
division in 1944. Shivers attended the 
University of Mississippi and received a 
bachelor’s degree in chemical engineering 
from Louisian State University. He also 
did graduate work at L.S.U. 


> L. O. Lord has been named acting su- 
perintendent of Wasson Gasoline Plants 
in Denver City, Texas by Shell Oil Com- 
pany. Lord, former gas engineer in Shell’s 
offices at Midland, Texas, succeeds Fray 
Piland who was transferred to the Hous- 
ton, Texas office. 


> W. B. Burgess, superintendent of Hum- 
ble Oil and Refining Company’s gasoline 
plant at Kilgore, Texas, has been trans- 
ferred to the Heyser, Texas gasoline plant. 
He succeeds the late W. J. McDougal. 
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>» A. M. Souby has been promoted to re- 
search specialist in the research and de- 
velopment division at Humble Oil and 
Refining Company’s Baytown, Texas, re- 
finery. A graduate of Vanderbilt Univer- 
sity, with a B.E. degree in chemical en- 
gineering, Souby joined Humble at its 
Baytown refinery in 1939. As a research 
specialist he will work on catalytic con- 
version with emphasis on the application 
of chemical kinetics to process develop- 
ment and design. 


> C. F. Coffin has been named industrial 
relations manager at General Petroleum’s 
Torrance, California, refinery. Coffin will 
also be concerned with the manufactur- 
ing department’s operations in Vernon, 
California. 


> R. O. Traylor, manager of the industrial 
relations division of Standard of Indiana, 
has been named manager of a new manu- 
facturing division. L. J. Frodin, former 
superintendent of the industrial relations 
division, will be assistant manager. M. H. 
Madsen, administrative assistant to the 
general manager of manufacturing since 
1952, will be supervisor of procedures 
in the new division. 

Traylor joined Standard in 1922 and 
worked at the Casper, Wyoming, Neo- 
desha, Kansas, and Whiting, Indiana, re- 
fineries, before being transferred to Chi- 
cago in 1959. Frodin, with the company 
since 1921, has been office manager of 
the Whiting refinery, personnel super- 
visor of the manufacturing department’s 
industrial relations division, and last year 
became division superintendent. Madsen 
joined Standard at Whiting in 1928 and 
has worked in the engineering, projects, 
and industrial relations divisions. 


F. W. Miner 


> Frank W. Miner, has been named dis- 
trict sales manager, with headquarters in 
Chicago, Illinois, for American Cyanamid 
Corporation’s petrochemicals department. 
Miner joined the company as a research 
chemist in 1947. He was assistant manager 
of the manufacturers chemicals depart- 
ment before his promotion. Miner is a 
graduate of Cooper Union with a B.S. 
in chemical engineering, and New York 
University, with a MBA degree. 

A. J. Weith, has been named assistant 
sales manager of the petrochemicals de- 
partment. He joined Cyanamid in 1947 as 
research chemist at the firm’s Stamford 
Research Laboratories in Stamford, Con- 
necticut. Weith was formerly assistant to 
the director of sales of what is now the 
petrochemicals department. He is a grad- 
uate of Duke University. During World 
War II, Weith was with the Office of Sci- 
entific Research and Development. 


A. J. Weith 


> Dr. Harrison Brown, professor of geo. 
chemistry at the California Institute of 
Technology, leaves Pasadena late this 
month for a 6-month trip that will take 
him around the world. First stop will be 
in Rome to participate in the meeting of 
the International Geophysical Union. He 
will present a paper on recent develop. 
ments in the determination of geologic 
time made by Dr. Claire C. Patterson, 
senior research fellow in geochemistry at 
Caltech, and himself. After the clase of 
the meeting, Brown will spend about 6 
weeks visiting geochemical laboratories 
in Switzerland, France, Belgium, and 
England. From England he will fly to 
India where he will make a study of 
Indian resources. This survey is spon- 
sored by the Rockefeller Foundation and 
will be carried out with the cooperation 
of the Indian government. 


> T. Ed Griffith has been promoted from 
senior engineer, gas utilization depart- 
ment at Houston, Texas, to supervisor of 
gas and gasoline plant operations in the 
central division of Tide Water Associated 
Oil Company at Tulsa, Oklahoma. 

A graduate of Oklahoma A and M, 
Griffith joined ‘Tide Water in 1948. He is 
a former faculty member of A and M. 


> Kenneth J. Palmer, former St. Paul, 
Minnesota, division manager for the 
Clark Oil and Refining Company has been 
promoted to regional manager. Palmer 
will have supervision of the company’s 
Minnesota and Wisconsin operations’ 
covering the Brainerd and St. Paul, Min- 
nesota divisions and the Green Bay, Wis- 
consin, division. He has been with Clark 
since 1939. Tom Sendecky was named $t. 
Paul division manager to replace Palmer. 


G. C. Voss 


George Voss has been named district 
sales manager of the petrochemical de- 
partment with headquarters in New York 
He joined Cyanamid in 1951 at the Idaho 
Falls, Idaho, plant operated by the com- 
pany for the Atomic Energy Commission. 
Voss was formerly sales representative 
for the intermediate and rubber chem- 
icals department of the organic chemicals 
division. He is a graduate of Harvard 
University. 

J. C. Pullman has been named manager 
of technical service of American Cyana- 
mid’s petrochemicals department. Pull- 
man was formerly assistant to the man- 
ager of the new product development de- 
partment. A graduate of Mount Allison 
University and McGill University, Pull- 
man joined Cyanamid in 1943 at its Re- 
search Laboratories in Stamford. He was 
named to the New Product Development 
Department in 1952. 
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The sturdiest pump may eventually need a replacement part, the strongest pump 
suffer accidental damage. In the Gaso plant, this situation is an emergency 


that calls for same-day shipment of parts, via fastest possible route from dili- 
gently maintained stocks. Cutting down-time to the bone is another example 


icidiliniatasinie of interest that extends throughout the long, long life of Gaso Pumps. 


Unit with Fig. 1654 Gaso Pump 


GASO PUMP & BURNER MFG. CO. Lutte. ocianon.s 


LUFKIN MACHINE CO., Ltd., Edmonton, Alberta 


W. L. SOMNER COMPANY, Shreveport, Louisiana 

Tinsley, Mississippi e Brookhaven, Mississippi e Odessa, Texas 
BUDA ENGINE & EQUIPMENT CO., Los Angeles, Calif. 

Long Beach, Calif. e Bakersfield, Calif. 


PEDDLERS, INC., Houston, T: TB 
NORTEX ENGINE & EQUIPMENT CO., Wichita Falls, Texas for every oil industry need 
LUFKIN FOUNDRY & MACHINE CO., Casper, Wyoming 








Pipeline construction does not stop for snow or cold 
weather. It’s a year-round job these days. Under tough 
conditions, the welders above are fusing the metal to make 
a perfect joint of two sections of pipe. 


Barrett Coal-Tar Protective Coatings are also designed 
to “take it.” Along with the welds they have to have that 
same sure fusion that means top protection through every 
kind of terrain, winter and summer. It’s an amazing fact 
that these Barrett coatings will actually prolong the life of 
steel pipelines indefinitely, while increasing the cost by 
only a small fraction. And when you specify Barrett you 
not only get the finest in protective coatings, but expert 
technical assistance as well. 


100 YEARS OF EXPERIENCE 
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“tough joint” 


The Barrett Technical Service Group, composed of ex- 
perts in their field, help you pick the best protective coating 
to meet exacting specifications and yet keep costs to a mini- 
mum. In the field, Barrett Service Representatives go right 
along on the job—checking, advising, assisting in the prep- 
aration of pipe and the application of coating. 


We welcome the opportunity to place the expert Barrett 
Technical Service Group at your service. For detailed in- 
formation-—phone, write, wire Barrett. 


Approved Barrett Applicators are available for field or 
special work throughout the country. BARRETT DIVISION, 
Allied Chemical & Dye Corporation, 40 Rector St., New 
York 6, N. Y. In Canada: The Barrett Company, tied | 
Ltd., 5551 St. Hubert St., Montreal, Que. Pee 


BARRETT PROTECTIVE COATINGS 
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DIGEST of NEWS and COMMENT 


~K * 





Deliveries Stepped Up 
Daily capacity of the Texas-Cali- 
fornia pipe line operated by Southern 
California Gas Company and Southern 
Counties Gas Company has been in- 
creased 150,000,000 cu ft to a total 
705,000,000 cu ft with the addition of 
three 1760-hp compressors in the 
Blythe station. The recent increase is 
almost as big as the line’s initial total 
delivery of 175,000,000 cu ft when op- 
erations began in November, 1947. 


x k *& 


Electrical Conference 

The first “Electrical Conference of 
the Petroleum Industry” will be held 
September 27, 28, and 29 in Tulsa 
under sponsorship of the Petroleum In- 
dustry Committee of the American In- 
stitute of Electrical Engineers. Major 
A. N. Horne, Texas-Empire Pipe Line 
Company, Tulsa, Oklahoma, will de- 
liver the Keynote address. Other prom- 
inent personages speakers include A. C. 
Monteith, newly elected AIEE presi- 
dent and Governor Johnston Murray 
of Oklahoma. Seven papers of interest 
to the pipe line industry will be 
presented. 


xk kK * 


Little Inch Plans Advance 

Plans for reconversion of the war- 
time “Little Inch” (See page D-66, The 
Petroleum Engineer, April, 1954.) 
from gas transmission back to trans- 
portation of petroleum products took 
another step recently when Texas 
Eastern filed application with the FPC 
asking approval to remove the line 
from service and build substitute facili- 
ties, including approximately 382 miles 
of new 24-in. line from Beaumont to 
connect with the company’s 30-in. line 
at Kosciusko, Mississippi. 

That part of the present 20-in. line, 
which extends approximately 1168 
miles from Baytown, Texas, to 
Moundsville, West Virginia, would be 
used for products service. The line 
would be operated as a common car- 
tier. Benefits to shippers and consum- 
ers would include lower or competitive 
transportation costs, service to many 
important marketing areas not pres- 
ently accessible by products pipe line, 
and availability of the line for defense 
use without delay or consumption of 
then critical materials, Texas Eastern 
officials related. 

The new natural gas facilities, in ad- 
dition to the 382-mile, 24-in. line. 
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would include 10 compressor stations 
totalling 86,900 hp, additions to exist- 
ing stations of 36,020 hp, and 9914 
miles of other line. These facilities, said 
the company, will aid in achieving a 
more flexible natural gas pipe line sys- 
tem, decrease delivery costs, and pro- 
vide a system that could later be in- 
creased in capacity without increasing 
transportation costs. 


xk * 


Supply Meets Demand 

Crude production in the Wyoming- 
Colorado-Nebraska area has been on 
the increase in recent years while pipe 
line facilities to transport it to markets 
lagged behind. Projects announced 
recently have made the picture appear 
much rosier. These include the new 
Arapahoe Pipe Line, a 480-mile, 18 
and 20-in. carrier from northeast Col- 
orado to Humboldt, Kansas, connect- 
ing with Sinclair’s big inch to Chicago; 
the Western Pipe Line, a subsidiary of 
Service Pipe Line Company, that will 
replace Service’s older system between 
Wyoming and Missouri with a new 
630-mile, 20, 22, and 24-in. line; and 
the current expansion program of 
Platte Pipe Line, which is adding sta- 
tions and pumping capacity. 


x & & 


Safety Program Planned 


Uniformity of statistical informa- 
tion on fleet records of the gas industry 
and establishment of standards as a 
basis for analysis and recommenda- 
tions for corrective action is the aim 
of a program worked out jointly by the 
AGA’s accident prevention committee 
and the National Safety Council. An 
annual safety contest, to cover five 
classifications of fleet groups, will be 
held, and trophies awarded to each 
year’s winners. 


x k * 


Escalator Talks Delayed 


Oral arguments slated for September 
30 in Washington by the FPC on the 
desirability of adopting rules concern- 
ing automatic escalation and favored 
nation clauses in gas purchase con- 
tracts by interstate natural gas com- 
panies with producing companies has 
been postponed until November 4. 
Comments and suggestions will be 
taken until October 1, and requests 
for participation in the oral arguments 
will be accepted until October 15. 
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Permit Given Trans-Canada 

A conditional permit to build a 
2240-mile, 30-in. gas line at a cost of 
$300,000,000 has been given Trans- 
Canada Pipe Lines, Ltd., by the Board 
of Transport Commissioners. The in- 
terim permit will be followed by a 
final one provided the company satis- 
fies the commissioners that it has com- 
pleted financing arrangements and has 
obtained or will get a Canadian govern- 
ment permit to export gas to the U. S. 

Construction of the line would be 
completed by late 1956. 

Route of the line from Alberta 
would roughly parallel the Canadian 
Pacific Railroad across northern On- 
tario from the lakehead through to 
Toronto. A line southward from Win- 
nipeg would serve U. S. markets in the 
Minnesota area. Delivery of gas is 
scheduled to Winnipeg and Minneap- 
olis by late 1955, Toronto by late 1956, 
and Montreal by late 1956 or early 
1957. Completion of the entire line 
must be by December 31, 1957. 

Gas supplies totaling 4.35 trillion cu 
ft have been assured by the Alberta 
government, sufficient for a 27-year 
supply. Of that amount, approximately 
540,000,000 cu ft will be taken daily, 
with 150,000,000 delivered to the U. S. 


xk kk 


Yellowstone Line Opens 


First shipment in the newly-com- 
pleted Yellowstone products pipe line 
is expected to reach Spokane in early 
September. The 540-mile, 10-in. line 
will handle 30,000 bbl daily. 


xk * 
AGA Annual Meet Readied 


Plans for the 36th annual conven- 
tion of the American Gas Association, 
scheduled for October 11-13, at At- 
lantic City, New Jersey, are taking 
final form. Operating section sessions 
will be held the first two days and will 
feature demonstrations on remote con- 
trol of pipe lines. 


x * * 


‘‘Magic Eye’’ for Industry 

The capacitance recorder adopted 
tor pipe line interface checking by Gulf 
Oil Corporation’s research labora- 
tories, and popularly termed the “magic 
eye” is being made available to the in- 
dustry in general. License to manufac- 
ture the instrument has been given to 
Instruments, Inc., Tulsa. 
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FLEXIBILITY under widely varying operating conditions is one in the desert with no cooling water required except to replace 
advantage of the G-E gas turbine. It can even be operated very small losses in recirculating. 


G-E gas turbine helps United Gas 
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GREATER EFFICIENCY is provided at Napoleonville by supply to 800 F before it enters the turbine combustion 





this regenerator, Here, exhaust gases are used to heat air chambers to combine with the natural gas. 
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COMPACT, COMPLETE, CONVENIENT, the control equipment consists only 








of a starting and supervisory control station and an auxiliary control panel. 


reach all-time day delivery peak 


Pumps 510,992,000 cfd in first use of gas turbine- 


driven centrifugal compressor as initial main-line station 


Four billion cubic feet per day of natural gas—that’s 
the record delivery set in December, 1953 by. United 
Gas Pipeline Co. Of this total, 510,992,000 cubic feet 
were pumped through United’s new Napoleonville, La. 
station by a General Electric gas turbine. 


Called in early in the planning stage, G-E engineers 
assisted United’s engineers in the design of the main 
compressor building, and helped co-ordinate electric 
equipment with the 5700-hp gas turbine. Equipment 
delivery was carefully timed by G-E engineers to help 
complete the station on schedule. And the station has 
been continuously available for service since it first 
went on the line. 


In your operation, too, a G-E gas turbine can pay big 
dividends. 


Cuts total yearly costs. It needs fewer operators than 
other types of pipeline drive—only seven men are 
used. With few moving parts, all rotating and easily 
accessible, maintenance costs are low. 


Provides more horsepower. It produces more horse- 
power in cold weather, supplying up to 25 per cent 
more horsepower in the winter, when demand is great 
est. Rotation speed is easily changed from 2000 to 5500 
rpm to meet varying load conditions. And it starts 
fast—in 15 minutes, automatically, at Napoleonville. 


When you plan to increase gas throughput, do as 
United did—avail yourself early of the many special 
ized G-E engineering services offered through you 
nearest G-E Apparatus Sales representative. General 
Electric Company, Schenectady 5, N. Y. 661 


Combustion Gas Turbines for the Gas Pipeline Industry —Backed by 45 years of Turbine Leadership 


GENERAL @@ ELECTRIC 
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Backhoe cutting trench in creek channel in South Texas. 


New 205-mile, 20-in. line, replacement for 


old multiple line system, constructed ahead 


of schedule despite weather, other obstacles 


Beaumont — Corsicana 
Link Completed 


DEAN HALE* 


MAGNOLIA Pipe Line Company’s 
new 205-mile, 20-in. crude oil trunk 
line between Corsicana and Beaumont 
wouldn’t present any problem to a crow 
flying between the two cities. The line’s 
route follows an almost straight line. 
Newest link in Magnolia’s crude trans- 
portation system, the 20-in. line re- 
places an old multiple line system com- 
posed of three 8-in. and one 10-in. 
lines between the 2 points. Approxi- 
mately 202 miles of the old 4-line sys- 
tem, between Corsicana and Hull Junc- 
tion will be removed from service as 
the 20-in. goes on stream. The balance 
of the old system between Hull Junc- 
tion, where lines from southwest Texas 
tie-in, and Beaumont will remain in 
service. 

Crude for the new line originates in 
Oklahoma, North Texas, West Texas, 
and East Texas and is delivered to the 
~ *Editor, Oil-Gas-Products Pipelining. 
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central gathering point at Corsicana 
through a 12-in. East Texas line, a 
looped 8 and 12-in. system from West 
Texas areas, and through the 16-in. 
line from Ringgold, completed earlier 
this year, which carries Oklahoma and 
North Texas crudes. From Corsicana, 
the outgoing stream is split between the 
Beaumont line and Magnolia’s Corsi- 
cana-Patoka 20-in. trunk, completed 
in 1948. 

Initial capacity of the line will be 
124,000 bbl per day, which could ulti- 
mately be increased to 165,000 bbl per 
day with the addition of a full boost 
station at Groveton. Provision for such 
a booster station was made in the line 
design and a site is available if needed. 
The capacities of the system were de- 
signed on factors of 50 SUS viscosity, 
.83 specific gravity, and 100 per cent 
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Map shows route of new line between 
Corsicana and Beaumont, lines to be re- 
moved from service, and other lines into 
the central gathering point of system at 
Corsicana. 


load factor. Under normal conditions, 
the line will operate at a discharge 
pressure of 1000 psi at Corsicana. 

New facilities at the Corsicana sta- 
tion have been constructed for opera- 
tion of the new line. Three 1250-hp 
electric motors driving centrifugal 
pumps will provide the needed pump- 
ing capacity. An additional mixing 
station, which mixes various types of 
crude received at Corsicana into a com- 
mon stream, is also being constructed. 

Additional tankage at Corsicana in- 
cludes two 120,000 bbl floating roof 
tanks with remote reading tank gages 
and additional tank farm line. All 
valves installed in the pump station fa- 
cilities are motor operated. 

A flowmeter installed on the station 
discharge line, which records crude 
movement for a 24-hr period, also gives 
a continuous barrel per hour reading on 
a gage located in the central office 
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Left, lowering in 20-in. line in central Texas. Right, welding pipe joint in area where soil was dry. Rain caused delay on parts of job. 





through use of a remote transmitter. 

At Beaumont, all crude is delivered 
to Magnolia refining tankage through 
meters that automatically record de- 
liveries. Six new 122,500 bbl tanks and 
connecting lines are being installed at 
the Beaumont site to accommodate the 
deliveries. 

Construction 

Careful planning and favorable wea- 
ther enabled Magnolia to complete the 
line construction in shortly over three 
months, approximately one month 
ahead of the contemplated deadline. 
Construction began in April, starting 
on the south end of the line near 
Kountze. In this area, the line crosses 
numerous rice fields. The gamble to 
start work early here paid off well, 
with nature cooperating by providing 
dry weather that enables crews to lay 
pipe rapidly through the rice fields. 
Damage to crops was prevented and 
construction forces weren’t faced with 
being bogged down in mud as they beat 
the “rainy season.” 

The line was laid in a conventional 
manner except in those instances where 
conditions of terrain necessitated other- 
wise. The southern end of the line, near 
Beaumont, was through wet country, 
crossing bayous, marshy terrain, and 
numerous small streams, canals, and 
drainage ditches. Difficult sectors met 
by the contractor included the thickly 
timbered area in Hardin County during 
rainy weather and about five miles of 
quicksand in Houston County, just out- 
side of Crockett, which hindered the 
progress of the work considerably. 

Little rock was encountered in the 
construction. In areas where solid rock 
was encountered, however, with no top 
soil cover, ditch was blasted to allow 
sufficient depth for placement of pipe 
a a minimum 12-in. cover to ground 
evel. 


In areas where rock and top soil 


cover were encountered, ditch was ex- 
cavated sufficiently deep to insure plac- 
ing of pipe 4 in. below the top level of 
the rock or to give a normal 18-in. 
cover. In all cases, a minimum 12-in. 
cover was made. 

Normal ditch was excavated to a 40- 
in. width and 40-in. depth, with a round 
bottom. A minimum 6-in. soil pad was 
placed over coated pipe in the rocky 
areas before backfill was made. 

In areas where advantageous, “A” 
frames were placed under the line to 
span creeks and washes, in place of ex- 
cavating ditch. At irrigation and 
drainage canals on the southern end, 
overhead crossings were made. North 
of Pine Island bayou, the “A” frames 
were used to support the pipe and south 
of that point, “H” frames were used. 

In all, the line has 35 water cross- 
ings, including the Trinity River, 18 
smaller creek and stream crossings, 
three bayous, and 13 canals and drain- 
age ditches. 

Three of the crossings, the Trinity 
River, Richland Creek, and Tehuacana 
Creek, were made in an unusual al- 
though not totally uncommon manner, 
through use of 20-in. pipe cased with 
24-in. and the annulus filled with bi- 
tuminous material. This method gives 
added weight and security for the 
crossings. 

Pipe and Protection 

Of the total 204.87 miles of 20-in. 
OD pipe used, the first 32.02 miles of 
high pressure line from Corsicana sta- 
tion was laid with %-in. wall thickness, 
plain end, electric weld line pipe weigh- 
ing 78.60 lb per lineal ft. The remain- 
ing 172.85 miles of line pipe used was 
5/16-in. wall, plain end, weighing 
65.71 lb per lineal ft. All pipe furnished 
was double random length. Pipe is 
standard x-46, with yield strength of 
46,000 psi. 

Approximately 93 miles of the pipe 
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was coated and wrapped over the ditch 
and the remaining 112 miles was yard 
coated and wrapped in Houston and 
delivered to the right of way. Yard 
coated pipe was cleaned and primed, 
given a 3/32-in. enamel coating, and 
single wraps of glass fiber and 15-lb 
perforated felt. (An article describing 
a method of yard coating used for part 
the pipe on this line appeared on Page 
D-16, The Petroleum Engineer, July, 
1954.) 

Pipe receiving over-the-ditch coat- 
ing and wrapping was cleaned and 
primed, given a 3/32-in. coat, one wrap 
of glass fiber, and one wrap of 15-lb 
coal tar impregnated asbestos felt. 


Right of Way 

Right of way for the line was, in 
most cases, 50 ft in width. In some 
areas, to minimize damage hand ditch- 
ing was performed. Where timber on 
right of way exceeded 6-in. in diam- 
eter, it was sawed at ground level and 
cut into logs of approximately 12 ft 
in length. Disposal of small timber and 
brush was accomplished through care- 
fully controlled burning. 


Welding and Bending 

All welding was done manually, by 
the shielded arc metal method and done 
by the downhill method over ditch, 
using stove pipe lineup. Inspection of 
line welds was done visually and regu- 
lar physical tests were used for welde: 
qualification. 

Bending was required only where 
changes in grade were such that pipe 
would not naturally lay on the bottom 
of the ditch. 

Joint ends of the yard-coated pipe, 
after welding, were hand-cleaned with 
wire brush, primed, and asbestos mold 
field jointers were installed. The an- 
nular space between the field jointers 
and pipe was filled with enamel. The 
field jointers were held in place with 
%-in. steel bands. A holiday detector 
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Left, installing road crossing. All crossings were cased with 24-in., 
insulated, and test leads installed. Right, large part of line was laid 


was used to check coatings on all over- 
the-ditch coated pipe, yard-wrapped 
pipe, and the field coated joints on 
yard-wrapped pipe. 


Rail and Highway Crossings 

At all class A roads and beneath rail- 
roads on the line route, crossings were 
bored and cased pipe installed. All 
casings were insulated from the pipe 
line with advanced type casing insula- 
tors. Test leads were installed and were 
attached to the coated pipe or casing 
through cadweld bonds. All test lead 
connections were coated and covered 
with felt. 


Gate Valves 

Block valves of the through-conduit 
gate valve type, gear operated, 20-in., 
600 Ib ASA, were installed on both 
sides of the Trinity River, Richland 
Creek, and Teuhacana Creek crossings, 
and at the proposed booster station lo- 
cation near Groveton. Gates were also 
installed at other vantage points on the 





line. The valves were placed on 4 by 
4 by 2-ft reinforced pads, and were 
insulated. The gates and flanges were 
coated with enamel to a %4-in. thick- 
ness. Scraper traps were installed at 
Corsicana and Beaumont. 


Line Testing 

As sections of the line were com- 
pleted, a hydrostatic test was applied, 
normally in lengths of 45 to 50 miles. 
A standard pipe line scraper was run 
ahead of the water as it was pumped 
into the line to insure proper clearance 
internally and to locate any projections 
or icicles not previously eliminated. 

Procedure in the ‘test was to close 
the gate valve, fill the line with water 
using centrifugal pumps, raise the pres- 
sure to 1000 psi and hold for 24 hours, 
reduce pressure to 350 psi and then 
raise again to 1000 psi for another 24 
hours. 

Air in the line was removed through 
use of bleeder valves installed at high 
points along the section being tested, 





through rolling, timbered country. Pipe here was yard coated, dope 
gang are making field joints. 


as well as removal through the open 
end of the line. 

During the test when pressure was 
being maintained at 1000 psi, the line 
was patrolled by both airplane and 
personnel on foot, checking for pos- 
sible leaks. Recording gages were also 
used to check on pressure drops. 

Water was injected into the line in 
amounts adequate to insure a rate of 
progress of 1 to 1.5 mph, using cen- 
trifugal pumps. For the pressure test, 
4 by 6 reciprocating pumps were used, 
with 3% and 2-in. liners used as pres- 
sure was increased. 

Contractor for construction of the 
line was H. B. Zachry Company, San 
Antonio. Dunn Brothers, Inc., Dallas, 
subcontracted stringing. 

Considering the territory over which 
the line was laid, time of year the job 
started, and muddy terrain from rains 
in the big thicket area of southeast 
Texas, the contractor completed the 
job ahead of schedule and to the com- 
pany’s complete satisfaction. * * * 








Left, driving piles for canal crossing. Right, canal crossing in place, piles driven, and awaiting installation of “H” frames. 


D-8 


THE PETROLEUM ENGINEER, September, 1954 





R 


ee el 








Rainy weather encountered during construction caused delays, Firing line on the Beaumont-Corsicana 20-in. Soil here was pat 
made it necessary to pump water from ditch at many low spots. _ tially rocky. 
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FIGS. 30 through 33 


Fifth of a Series 





P 615.365.1 


Microwave 


System Design 


W. E. SUTTER* 


T oDAY there are two fundamental 
methods of multiplexing: Time divi- 
sion and frequency division. Time 
division was not possible for voice 
communication until the opening of 
the microwave band, because spec- 
trum space was not previously avail- 
able. Frequency division in one form 
or another has been applied to tele- 
phone circuits for a number of years. 

In frequency division, the basic prin- 





*Commercial microwave engineer, General 
Electric, Electronics Park, Syracuse, New York. 
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ciple is the same regardless of the 
techniques. Early developments took 
the form of amplitude-modulated sub 
carriers with both side bands trans- 
mitted. In most present day equip- 
ment, only one side band is transmitted 
and the carrier is suppressed. Thus, if 
the upper side band is transmitted and 
the sub carrier of 10 ke is modulated 
by a 300-3000 cycle voice circuit, it 
would appear as a signal with side- 


FIG. 29. Frequency allocation 
chart. 





——$— 


Channel Cycles 
1 0— 3,000 
2 . 5,000— 7,800 
3 . 9,000—11,800 
4 13,000—15,600 
5 17,000—19,800 
6 21,000—23,800 
7 25,000—27,800 
8 29,000—31,800 
9 33,000—35,800 


10 ...37,000—37,800 
ae ...41,000—43,800 


Be «x. 46,000—47,800 


bands from 10,300-13,000 cps. A guard 
band of approximately 1000 cycles 
may be set up above and below this 
signal and then the process can be re- 
peated. The frequency allocation chart 
for this equipment is given in Fig. 29, 

Recently, there have been addi- 
tional changes made, presumably, in 
order to improve the performance of 
frequency division equipment in mi- 
crowave systems. Several systems in the 
early stages of installation suffered 
greatly from cross talk, as it was im- 
possible to keep the system linearity 
within predetermined limits, especially 
when there were a large number of re- 
peaters required. This became increas- 
ingly serious when a large number of 
channels were being transmitted. As 
the intelligence is being continually 
transmitted for all channels simulta- 
neously, the levels of each channel re- 
quired extremely careful adjustment 
as the modulating voltage that the 
transmitter can accept has a certain 
top limit, and as channels are added, 
the amount assigned to each must be 
reduced. 

For these reasons, the recent trend 
has been to move from the lower sub 
carriers up to the 300 kc to 800 kc 
region. One system utilizes the 300 to 
600 ke region, while a second is now 
employing the 400 to 800 kc band. 
This places all of the voice channels 
in one octave and harmonic distortion, 
which under normal conditions would 
cause cross talk, falls outside the bands. 


Time Division Method 

The second method, time division 
multiplexing, employs a signal and 
principle very similar to that which pro- 
vides us with our home television pic- 
ture. Pulses, synchronizing circuits, 
etc., are all present and operate in a 
similar manner. 

In a time division system, samples 
of each voice channel are taken in a 
fixed time sequence at a speed or rate 
so high that it is impossible to notice 
that the conversation is merely sam- 
pled and not sent continuously. The 
over-all effect is similar to that which 
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FIG. 34. Typical PPM channel modulation. 











the eye experiences when witnessing 
motion pictures. 

Here is one of the best ways to ex- 
plain time division multiplex in very 
simpie terms. Looking first at Fig. 30, 
suppose for a moment the system con- 
sists of two stations, A and B, con- 
nected together by a continuously mov- 
ing belt, and we wish to transmit mes- 
sages from A to B. At A we have a 
large supply of beads, each having a 


letter of the alphabet on it. 

By selecting properly-lettered beads 
and hanging them on the belt that is 
moving toward B, the desired messages 
can be spelled out and transmitted. As 
the business of selecting properly let- 
tered beads and hanging them on the 
wire takes some time, there is a con- 
siderable space between beads, and it 
is at once obvious that a second per- 
son at A could transmit another sep- 
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FIG. 35. Pulse train of a time-division multiplexing system. 
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arate Message simultaneously by using 
a second set of beads hung on the wire 
in the spaces between the first beads 
In order to avoid confusion in sepa- 
rating the two messages at B, we find 
it more convenient to use different size 
beads for the two messages, as illus 
trated on Fig. 31 

As there is still a lot of room be 
tween beads, and more people want to 
send messages from A to B, it appears 
that the system will have to be ex 
tended to use all of the space between 
beads. By having each of the persons 
transmitting at A line up and hang a 
bead on in sequence, and having the 
small boy operating the system at A 
hang on a large bead at the beginning 
of each sequence, we have such a sys- 
tem as shown on Fig. 32. The smal! 
boy at B decodes the messages by sort- 
ing the beads in the same sequence 
used at A after each large bead. 

By utilizing the return belt to carry 
similar messages as illustrated in Fig. 
33, we have a two-way multiplex com- 
munication system. 

In this analogy it is obvious that the 
moving wire belt is a microwave cCar- 
rier and the beads are pulses of car- 
rier energy each containing a sample 
of the information being transmitted 
The large spacing or sequence beads 





FIG. 36. Troubles on system are easily 
visualized through use of an oscillo- 
scope. Typical disturbances are shown 
in these three ’scope pictures. 
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FIG. 37. Typical multiplexing terminal. 





FIG. 38. Automatic dehydrator used to keep air dielectric lines free 
of moisture. 





correspond to the synchronizing im- 
pules used at the beginning of each 
sequence of channnel pulses. The in- 
formation sample can be imparted to 
each of the channel pulses by changing 
its width, amplitude or position in re- 
lation to the synchronizing pulse. 


Pulse-Position Modulation 

In a time division system the various 
audio input signals are sampled several 
thousand times a second. The modu- 
lators sample the incoming audio sig- 
nal and the amplitude of the voltage 
at the time the sample is taken deter- 
mines the position of the individual 
channel pulse. This system is called 
pulse-position modulation. When the 
modulation is large, the displacement 
of the channel pulse is large and con- 
versely if the modulation is small, the 
displacement is small. 

Note Fig 34. 

As the sampling rate for each chan- 
nel is only once every 107 microseconds 
and the pulse displacement from the 
average position is only a small frac- 
tion of the total time, the remaining 
interval can be utilized by the pulses of 
other channels which are interleaved 
as illustrated in Fig. 35. A synchroniz- 
ing impulse made up of 4 pulses marks 
the beginning of the sample series and 
is used by the system for referencing 
all channels. By limiting the maximum 
displacement each channel is made in- 
dependent of all others. Cross talk is 


D-12 


virtually eliminated since only one 
conversation per channel is transmitted 
at One given instant. 

Actually, the number of samples re- 
quired per cycle can be greatly reduced 
by passing the demodulated audio 
through a low pass filter, which will 
attenuate the harmonics. Laboratory 
tests have shown that distortion can 
be held to the very low level of 3 to 5 
per cent by taking as few as 3 samples 
per cycle at the highest audio fre- 
quency. As good commercial telephone 
circuits do not pass frequencies higher 
than 3000 to 3500 cycles per second, 
a sampling rate or pulse repetition 
rate approximately 9000 cycles is 
satisfactory. 

These pulses are transmitted as 
bursts of RF energy at the rate of 300 
ke. This is not a difficult operation and 
therefore the transmitter can be a very 
simple unit. It requires only a source 
of the 2000 me carrier and a keying 
tube to turn the energy on and off. 


Non-Linearities 

The use of time division multiplex- 
ing eliminates one of the major diffi- 
culties encountered in a frequency di- 
vision system. In our discussion it was 
obvious that particular attention was 
given to the non-linearities in the RF 
stage in order to keep the cross talk and 
noise from becoming a serious prob- 
lem. This effect is cumulative so that it 
becomes particularly disturbing in re- 


laying over long distances, or when 
there are a great many channels in op- 
eration, as all the signals are present 
all the time. 

In a time division system, however, 
only one pulse representing one chan- 
nel is present in the system at any par- 
ticular time. The next pulse does not 
appear until the preceeding pulse has 
completed its excursion and there 1s 
a large inactive period in between to 
assure that there will be no overlap. 

Momentary distortion of the pulses 
do not affect or appear in the audio 
output and the pulses can be repeated 
over and over again without serious 
deterioration of the audio signal. Al- 
though the pulses may actually be mis- 
shaped in transmission, they can be re- 
shaped at each repeater station without 
harm to the audio because the intelli- 
gence is in the position of the pulse 
and not in its shape. 

Another advantage of time division 
multiplexing lies in its ability to elimi- 
nate the noise accumulated during 
transmission by means of clipping cir- 
cuits. After passing through accurate 
clipping circuits, the noise compon- 
ents are eliminated. 

This signal-to-noise improvement 
can be accomplished in any pulse 
where the intelligence is not contained 
in the amplitude of the pulse. Any 
pulse width or pulse position system 
can incorporate this improvement, 
which amounts to as much as 10 to 15 
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FIG. 39. Five KW air-cooled generator. 


db improvement in the signal-to-noise 
ratio. 

We all know the old proverb, “A 
picture is worth a thousand words.” If 
we paraphrase it a little, however, it be- 
comes a further advantage of time di- 
vision multiplexing, “A picture is worth 
a thousand measurements.” 


Oscilloscope Testing 

Consider for a moment the advan- 
tage of having before your mainte- 
nance organization at all times a single 
comprehensive picture that tells at a 
glance what is happening On each and 
every channel. When a trouble devel- 
ops along the system, only a rapid com- 
parison check of the pulse train is 
needed to isolate the difficulty. Because 
time division is essentially a picture 
system, an oscilloscope constitutes the 
major test equipment necessary. Wide- 
band scopes such as Tektronic Models 
315 and 511 or Dumont 303 which 
have an expanded sweep that allows 
visual inspection of each channel pulse 
in detail despite the fact that it is only 
0.5 microseconds wide have proved 
quite useful in this respect. 

Fig. 36 illustrates this process with 
several basic pictures. 


Equipment 

A typical 6 channel multiplexing 
terminal is shown in Fig. 37. This 
equipment provides all the necessary 
circuits to multiplex from 2 to 24 chan- 
nels. The design of the terminal equip- 
ment is extremely flexible so that any 
installation can be expanded by the 
addition of simple modulators, demod- 
ulators, power supplies, and termina- 
tion units. The basic synchronizing 
circuits are incorporated in the 2 wave 
form generators, while all of the mod- 
ulating and demodulating circuits are 
on the small modulator and demodu- 
lator panels. 

The necessary terminating equip- 
ment such as hybrid, signalling, and 
the like is accomplished by means of 
another chassis which is determined by 
the’ service to be performed. Each 
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FIG. 40. Fence, diagram for installation around housing and tower. 
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channel is capable of providing an 
audio circuit of 300-3500 cycles. 

The multiplex equipment used at 
repeater stations is called a drop-and- 
insert assembly and it is provided in 
two basic forms: the multi-channel 
drop and insert and the service channel 
drop and insert. The multi-channel as- 
sembly is used to provide audio and 
signaling circuits at repeater stations 
where only a portion of the total num- 
ber of channels passing through the 
station are made available for use at the 
station. This equipment does not affect 
the through channels but provides two 
or four wire termination for these 
channels where audio is desired either 
on a party line basis or as one-way or 
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two-way independent circuits. 

The service channel equipment is 
used to provide communications with 
these through repeater stations. A sim- 
ple service channel unit is used which 
will make the service channel 
available. 

Each station must be supplied with 
the necessary phone equipment that it 
requires. In addition, talking batteries 
and a 20 cycle sub-ringer are necessary 
and under certain conditions, PBX and 
PAX equipment may be required. 

Where there is any doubt concern- 
ing the regulation of the primary 
power, it is recommended that a volt- 
age regulator be supplied. Almost all 
electronic equipment is voltage sensi- 
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live and the power input should be held 
within plus or minus five per cent. 

Regulators of sufficient size to 
handie the power requirements of the 
RF and multiplex equipment present 
should be installed. This includes the 
standby equipment also. The tower 
lights, building lights, and other power 
requirements should be supplied from 
iu separate non-regulated supply. 

When air dielectric lines are em- 
ployed to feed the antenna, automatic 
dehydrators should be provided. These 
units, Fig. 38, have an automatic re- 
cycling process so that the lines are 
continuously freed of moisture. Only 
one is necessary at any station since 
its normal capacity exceeds the normal 
need of any station. 


Lightning Protection 

A great deal of attention should be 
given to lightning protection as many 
installations report that lightning 
strikes their towers regularly. This is 
not difficult to understand as many of 
these stations are remotely located and 
the towers generally become the highest 
structure in the locality. 

A good station ground should be 
provided and the tower, housing, and 
fence should be securely bonded to the 
ground bus. The station ground, in 
average conditions, should consist of 
four 8-ft copperweld ground rods or 
equivalent, one placed in each corner 
of the tower and one 10-ft ground rod 
at the power line entrance. All ground 
wires should be No. 6 AWG copper 
aS a minimum and the connections 
should be made with Underwriters 
Laboratory approved mechanical 
clamps. 

The incoming power should have 
pellet type thyrite lightning arresters 
connected to each hot side on the load 
side of the fuses, while carbon gaps 
can be used on telephone or control 
circuits where there is no DC used and 
carbon gaps with suitable fuses where 
there is DC. 

All coaxial lines should be bonded 
to the ground bus at their lowest point 
on the tower and all gas tanks, switch 
boxes, and other such accessories 
should be grounded. 


Standby Power Generators 

The installation of standby power 
generators at all remote repeater sta- 
tions is a very worthwhile investment. 
Such an investment pays off during 
times of trouble, such as a power fail- 
ure or the like when communications 
are most important. 

Standby power generators can be 
provided which will go into action im- 
mediately upon the failure of the pri- 
mary power ana will continue to 
handle the load until the normal source 
of power is restored. The generators 
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may be powered by gasoline, propane, 
or similar fuel. 

The duty period of such generators 
depends upon the size of the fuel tank 
but normally a 55 gal tank is used for 
a gasoline installation and it will handle 
the load continuously for about 48 
hours. Examples of these units appear 
in Fig. 39. 


Repeater Station Housing 

Some sort of housing will be re- 
quired at the repeater stations. In 
some cases the communication equip- 
ment is housed separately from other 
equipment even though sufficient space 
is available. The reason for such an 
act is, of course, safety. For example, 
let us say a pipe line pumping station 
is damaged or destroyed then the com- 
munication equipment would still be 
intact and available for use at this 
critical time. Whereas if the equipment 
had been housed with the pumping 
equipment then both would have been 
incapicitated. 

Usually this housing has taken the 
form of pre-fabricated steel houses 
or a concrete block house. At through 
repeater stations, where there is only 
RF equipment with the standby power 
units, the housing would be approxi- 
mately 10 by 10 by 8-ft but they some- 
times reach 12 by 14 by 8-ft when 
there is a large amount of telephone 
and. multiplexing equipment. 

In most areas the heat generated by 
the equipment plus the insulation of 
the building will keep it warm in the 
winter and exhaust fans or blowers will 
keep it within the temperature limi- 
tations during the remainder of the 
year. In areas where the winters are 
severe, however, auxiliary heaters may 
be required. 

To keep curious visitors from inter- 
fering with the service, fences are 
usually placed around the house and 
tower. These fences generally provide 
about a 6 ft clearance around the 2 
objects, as in Fig. 40. 

All the aforementioned items go to- 
gether to form a complete communi- 
cation system as pictured in Fig. 22. 
The application engineering of these 
items requires a great deal of time and 
a lot of close coordination to place 
the system into operation in the 
shortest possible time. 

Equipment manufacturers are pre- 
pared to offer the services of their ap- 
plication engineering and field service 
to any organization planning to use 
microwave in a communication system. 
Preliminary system designs can be 
made upon which budget estimates can 
be based and final designs prepared. 
Engineers with extensive field experi- 
ence will be provided to coordinate 
the installation of all the necessary 
equipment. xk * 


a 


Pee. Vs ae 


Officers of Consolidated Western Steel 
and Transcontinental Gas Pipe Line Cor- 
poration inspecting the new 36-in. pipe 
being built at Consolidated’s Orange, 
Texas, plant. Officers are: Lee S. Cline, 
assistant to vice president of production, 
Consolidated; Tom P. Walker, president, 
Transcontinental, and Ralph W. Seely, 
vice president and general manager, Con- 
solidated. 


Big Pipe Built 

A new dimension was added to the 
long distance overland transportation 
of natural gas and oil when U. S. 
Steel’s Consolidated Western Steel Di- 
vision started producing 36-in diam- 
eter pipe at its Orange plant. 

Consolidated inaugurated the first 
mass tonnage production of this diam- 
eter pipe for long distance use in 
August. Its first order is for 50 miles 
of pipe for Transcontinental Gas Pipe 
Corporation of Houston, Texas. 

This 36-in. pipe offers a significant 
step-up in carrying capacity from 30- 
in. pipe, the maximum size generally 
in use. There is only one other gas 
transmission system using pipe larger 
than 30-in. and this is 34-in., also pro- 
duced by Consolidated. 

Consolidated officials pointed out 
that the 36-in. pipe will permit the 
transmission of gas and oil in un- 
precedented volume, with resultant 
service and sales benefits for the car- 
rier. A secondary use envisioned for 
the new-dimension pipe is the storage 
of petroleum products in areas adja- 
cent to markets. 

Start of production on the 36-in., 
expanded API 5LX52 pipe came after 
a long period of engineering study. 
Transcontinental has the giant pipes 
earmarked for installation near Tyler- 
town, Mississippi and Billingsly, Ala- 
bama. 
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A CAT’ SPREAD KEEPS ROLLING 


Hic warer on the right-of-way has not bogged down 
this Bucyrus-Erie dragline powered by a rugged Cat 
D318 Diesel. Operating from wooden mats, the dragline 
continues to backfill the trench between Hawkins and 
Longview, Texas. Work is being done by O. R. Burden 
Construction Co., Tulsa, Oklahoma. 


“Caterpillar equipment,” reports R. M. Jones, 
superintendent on the job, “will last longer with less 
maintenance than any other equipment I’ve ever used.” 


This statement comes from experience. Up the line 
on this fast-moving spread, three D7s, a D8, a D8800 
and a D318 are at work. 


Standardization on Cat equipment is normal among 
pipeline men. It’s normal because it’s profitable. 
Money is earned because operators and mechanics need 
only know one make of machinery. Operators get more 
production out of it and mechanics spend less time main- 


IN SPITE OF HIGH WATER 






taining it. Costs are cut because many parts are inter- 
changeable. Parts inventory can be practically elimi- 
nated. And expenses fall with the use of low-cost No. 2 
furnace oil. All Cat Engines burn it without fouling. 


Ask your Caterpillar Dealer for the full, money- 
saving picture on standardization. Leading manufac- 
turers of excavators, ditchers and compressors can fur- 
nish Cat Engines as original equipment. And, when it’s 
time to re-power, it’s time to see your Caterpillar Dealer. 


Caterpillar Tractor Co., Peoria. Illinois. U.S. A. 


CATERPILLAR 


*Both Cat and Caterpillar are registered trademarks —® 
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PLANTATION PIPE LINE IDEAL EXAMPLE: 





P 616.63 


Good Methods and Procedures in Warehousing‘ 


@ means parts are available when needed 


@ means economy through quantity purchases 


@ means standardized material control and accounting 


e provides strategic location of spare units for emergencies 


THE operation and maintenance of 
Plantation’s 43 pump stations and de- 
livery terminals, 3 tank farms, and 
2050 miles of trunk lines are appor- 
tioned to 3 field divisions. These divi- 
sions are operating organizations under 
the supervision of division superin- 
tendens. The division superintendent— 
through his principal operating, main- 
tenance, and service supervisors — is 
directly responsible to the vice presi- 
dents-operations for all company ac- 
tivities within his division. 

Division offices are located at Baton 
Rouge, Louisiana; Bremen, Georgia, 
and Gastonia, North Carolina. Ware- 
housing facilities and stock, for the 
most part, are concentrated at these 3 
division headquarters; however, an ad- 
equate supply of parts and materials is 
stocked at each station and terminal to 
supply the demand for a minimum 
period of 30 days. The value of ware- 
house stocks at the November 30, 1953, 
inventory was $963,324, which in- 
cluded $258,404 in line pipe. The total 
inventory amounted to 1.2 per cent of 
Plantation’s investment in plant, or 
$390.93 per mile of trunk pipe line. 
These stocks are maintained almost ex- 
clusively for the operation and main- 
tenance of the system. 


Repair Parts 

In order to protect operations, the 
company holds to a policy of stocking 
repair parts for machinery, and pipe 
and pipe fittings for line repairs. Re- 
pair parts are stocked for pumps, mo- 
tors, meters, valves, switchgear, and 
other electrical control equipment. All 
of this equipment is standardized 
throughout the system. The amount of 
stock to be maintained in the ware- 
houses has been determined by ex- 
perience in turnover and time required 


“FPresented at API Products Pipe Line Can- 
ference, Philadelphia, Pennsylvania, May 10, 
1954. 
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J. A. HATFIELD 





The Author 


J. A. Hatfield is a division superin- 
tendent for Plantation Pipe Line Com- 
pany. A gradu- 
ate of University 
of Georgia ex- 
ecuiive develop- 
ment program, 
Hatfield was for- 
merly with Lago 
Oil and Trans- 
port Company 
He transferred 
to Plantation in 
early 1942, in 
charge of pump- 
ing station at Silver Run, Alabama. He 
was made division superintendent of 
the company's eastern division in Jan- 
vary, 1946 and promoted to division 
superintendent of the largest division 
in early 1947, with headquarters in 
Baton Rouge, louisiana. For approxi- 
mately 18 months in 1950-1951, he was 
in charge of the company's largest 
construction program in the western di- 
vision, building approximately 450 
miles of 18-in. line tank farms, and 
pumping stations. On June 1, 1954 he 
was given job rotational training as- 
signment for one year in the company’s 
executive offices in Atlanta, Georgia as 
assistant to the vice president in charge 
of operations. 














for delivery from suppliers. 

Normally, a 60-day supply of stock 
is maintained. For example, experience 
has shown that 64 idler gears, 64 shaft 
bearings, and 16 shafts are used in 
meter repairs in a 60-day period in the 
in the western division. Delivery time 
of these parts from the supplier is ap- 
proximately 90 days. 

Therefore, a minimum stock of these 
parts for a 60-day period would be 64 
idler gears, 64 shaft bearings, and 16 
shafts. The normal demand for these 
parts and the time required for de- 
livery of them from the supplier make 
it feasible to carry a maximum stock 
of 128 idler gears, 128 shaft bearings, 


and 32 shafts. Another example would 
be TK# relays for main-line motor elec- 


trical controls. Experience shows an 


average of one TK relay replaced each 
month in the western division. A 45- 
day period is required to accomplish 
factory repairs to these relays. There- 
fore, a minimum stock of TK relays is 
2, and a maximum stock is 3. 


Spare Parts 

For practical purposes, an adequate 
supply of spare parts for machinery is 
held in the custody of the division 
foreman so that they may proceed to 
the job without the necessity of their 
contacting the warehouse for parts. At 
the completion of a repair job the fore- 
man renders an accounting to the ware- 
house for parts used, and at the same 
time turns in to the warehouse the used 
parts recovered in the course of the 
job. 

In addition to this parts’ stocking 
arrangement ,the company has avail- 
able, at strategic points on the system, 
spare units of essential machinery that 
can be quickly and efficiently installed 
whenever emergency replacement of 
machinery has become necessary. 


Warehouse System 

Economy and convenience can be 
considered the principal reasons for the 
use of the operating warehouse system. 
The acquisition of quantities is, of 
course, advantageous usually from the 
standpoint of cost. The availability of 
materials required is essential to the op- 
eration of this or any other system. On 
the other hand, where minor items can 
be acquired locally, it is generally the 
policy to purchase in this manner. This 
not only proves to be more economical, 
but serves the company well in the 
furtherance of good public relations. 

It is the policy of the company to 
limit local purchases to a total of $25 

{TK = timing relay. 
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15-LB. ASBESTOS Pipe Line Felt— 


A heavy-duty material particularly suitable for severe 
soil conditions or where a heavier material than J-M 
Transhield is desired. Provides long life, toughness, flexi- 
bility, resistance to rot, decay, cracking, and impact. 
J-M 15-lb. Asbestos Felt now protects more than 100,000 
miles of oil and gas pipe lines. Widths 2” to 36”. Rolls 
any length desired. 


















TRANSHIELD Asbestos Felt — 


This newly developed low cost pipe line protecting wrap- 
per is designed for average soil conditions. It is reinforced 
with continuous glass yarns, parallel spaced on 4’ centers 
to give tear-free application strength. Made of coal-tar 
saturated asbestos, it acts as a continuous barrier to shield 
pipe line enamels from earth loads and soil stresses. 


TRANTEX® Polyvinyl! Tape— 


A widely used coating where ease of application is im- 
portant... over field welded joints of mill-wrapped pipe 
... for rush coating needs. Pressure-sensitive . . . sticks 
to pipe on contact, forming a firm stable bond. Can be 
cold-applied by hand or with simple wrapping machines. 
In rocky soils, an outer wrap of J-M Transhield or J-M 
15-lb. Asbestos Pipe Line Felt is recommended. 


For further information about Johns-Manville Products for Pipe Line Protection, 
write to Johns-Manville, Box 60, New York 16, N. Y.; in Canada, 199 Bay St., Toronto I, Onf. 


JOHNS -MANVILLE 


VY Johns-Manville 
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Meter parts storage bin in division warehouse. On bottom shelf 
are complete rotor assemblies, bearing plates, and rotors. Other 
shelves contain meter component parts, such as registers and 
rotor plates on second shelf; bearings, control gears on third shelf, 
and idler gears, vane gears, shafts, and vanes on fourth shelf. 


per month at each station or terminal. 
Even though there are these limitations 
to the practice of purchasing materials 
locally, the company policy is such 
that, in the event of an emergency or to 
meet a construction schedule, the ma- 
terials may be acquired locally in the 
quantities required. This is merely 
another application of the overall pol- 
icy which simply stated is “keep ’em 
pumping.” 

It is well to point out, however, that 
these local purchases are controlled 
from the standpoint of uniform qual- 
ity and standards. Paint specifications, 
for example, have been adopted — 
first, with the idea of acquiring the 
most suitable and economical product 
and, second, with the consideration of 
supply, which is governed by the fact 
that paints of the brand that meet the 
company’s requirements are available 
for local purchase at all points on the 
system. 

Other supplies that are not carried 
in warehouse stock, but which are 
acquired in quantities not available 
locally, are purchased and shipped di- 
rectly to the station or terminal and 
charged to the proper maintenance or 
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operation. These materials include: 
Product-filtering Wiping rags 


supplies Paints 
Lubricants Small tools 
Air filters Caustic 
Lamps Scraper parts 


Sanitary supplies 

The acquisition of materials for 
storehouse stock, as well as directly 
for operation and maintenance, begins 
with the preparation of purchase req- 
uisitions in the field. Each requisition 


_ lists a complete description of each 


item or all items, as the case may be — 
indicating, if possible, the supplier and 
approximate cost, as well as other facts 
such as the use for the material; i.e., 
whether for use on “authority for ex- 
penditure” (AFB), station operation, or 
repairs, and the time needed, and the 
means of transportation. 

Requisitions are submitted to the 
division office, where the warehouse- 
man deletes any materials that are in 
stock and indicates that these will be 
shipped from the local warehouse. The 
requisition is then approved by the 
division superintendent and forwarded 
to the purchasing agent in Atlanta, 
Georgia. After executive approval, 








































Right, pump parts storage bins in division warehouse. First sec- 
tion (left foreground) contains complete mechanical seals and re- 
pair parts; second upright section holds repair parts for 3-stage 
centrifugal pumps, and third upright section holds repair parts 
for single-stage pumps. 


usually by the vice president-opera- 
tions, the requisition constitutes author- 
ity for the purchasing agent to issue a 
purchase order or orders, as the case 
may be. 

The purchase order presents all 
essential data concerning the material, 
manner of shipment, and the date re- 
quired. Also each purchase order shows 
the manner in which the material is to 
be tagged for use at destination. This 
tagging may indicate storehouse stock, 
station operation, or other pertinent 
facts as shown originally on the requi- 
sition. Copies of the purchase order 
are then sent to the accounting and 
engineering departments, the division 
office, and the receiving point. 

When materials are delivered to the 
destination, and have been checked 
against the purchase order and found 
in good order, a “material received re- 
port” is prepared, the original and a 
copy of which are transmitted to the 
purchasing department; one copy is 
sent to the division office, and the re- 
maining held for the local file. The 
purchasing department holds the “ma- 
terial received report” in suspense with 
the open purchase order until invoiced 
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py the supplier. If the invoice con- 
forms to the purchase order and to the 
materials received, the original of both 
the invoice and the “material received 
report” is forwarded to the accounting 
department for processing. The ac- 
counting department will then cata- 
jogue the invoice with attached “ma- 
terial received report” for payment 
after all data have been reviewed, 
comptometered, discounts taken, and | 
sales or use taxes calculated. When date | 
of payment arrives, the invoice is | 
youchered, and a check is drawn and 
forwarded to the supplier. Thereafter 
the “material received report” is re- 
moved and field under the local sta- | 
tion or storehouse records in the ac- | 
counting department. | 
Purchases for warehouse stocks fol- 
low this procedure except that, in | 
addition to the tagging “storehouse | 
stock,” the assignment of a stock num- 


ber for each item is required prior to 


the processing of the invoice and “ma- | t b 

terial received report” by the account- | e 

ing department. , | 
A catalogue of materials prepared by 

the accounting department, with the W rd /e > = r 

assistance of the warehousemen, is 

printed on the tabulating machine in 


> 
the accounting department, and is ad Tt & 
made available to each warehouseman I? 4 ! | 

















- sece and station. Materials in this catalogue 
d re- are classified roughly as “electrical” 
stage and “other materials.” Sub-classifica- 
arts tions are carried under such headings : i 
p saints, en olen, sani aauatinn, You get 50% more enamel next to the steel . . . the first 
and valves. Each classification is indi- application . . . regardless of specification including 
cated by a control stock number, and wrappers . . . on every diameter and length . . . when 
each individual item under this control your pipe is c/w at Standard Pip i 
/idual ; j S C/W ¢ and eprotection Inc. 
er a- is further identified by an item number. Pr Pep 
hor- For example, parts for an 8-in. by 10- 3/32” enamel in first application at Spi is 50% more 
ue a in. 3-stage pump appear under classifi- electrical insulation and protection . . . often amounts 
case cation No. 314, and the first stage im- to a trainload of 
No. 314, a trainload of enamel. 
peller is identified as the item No. 25. 
all The classification of sanitary supplies 
rial, is controlled under No. 351, and the 
> Te- items thereunder listed accordingly. 
OWS In conformity with Interstate Com- 
Is to merce Commission procedure, the car- 
This rier allocates the overhead applicable to 
ock, the division warehouses to the various 
nent accounts as a proration of the cost of 
qui- materials issued. Included in this pro- 
rder ration of material-store expenses are 
and the salaries and expenses of the ware- 
sion house personnel. The percentage of 
‘ this overhead, applied to materials basi celeicy.| 
the issued, varies according to the turn- 
‘ked over of stocks within a given period; FREIGHT 
und however, it averages from 8 to 10 per RATES AT 
bys a THE ST. LOUIS 
a € operating warehouses are a rey Wi AY 
the lunctional unit of the division organi- iad 
j 1S zation, and are under the supervision 
re- of the division chief clerk. The ware- 
The house is staffed by a senior warehouse ig , ® 
ma- clerk, who is assisted by one or two rade e 
vith clerks — depending on the volume of || ~ Stamdard pipeprotectioss inc. 
ced turnover in stocks and on the differ- | 3000 SOUTH BRENTWOOD BLVD. + ST. LOUIS 17, MISSOURI 
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WE HAVE THE 


KNOW-HOW... 











... to lay “little inch” 
with a little gang 


at low cost. 





SItcn OF SATISFACTION 


TRANSMISSION DISTRIBUTION 
LINES SYSTEMS 


SOMERVILLE CONSTRUCTION 
COMPANY 
ADA, MICHIGAN 








TO REPAIR PIPE LEAKS - 
QUICKLY, PERMANENTLY 


ANY PRESSURE — ANY TEMPERATURE 


SKINNER-SEAL PIPE LINE CLAMP for 
long splits and bad corrosion leaks. 





In stock —all supply stores 


M.B. SKINNER COMPANY 





SOUTH BEND 21, INDIANA, U.S.A. 
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ences on local transportation problems. 
The purchasing agent has an assistant 
and a staff of two clerks and two ste- 
nographers. The accounting depart- 
ment has two full-time clerks assigned 
to the materials section, and these are 
supplemented by the stenographic 
forces and the services of the tabu- 
lating-machine department. It is the 
duty of the accounting department to 
inventory each year the storehouse 
stocks of the entire system. 

Under major construction programs, 
the function of warehousing becomes 
separate and distinct from that of op- 
erations. Personnel are specifically as- 
signed to construction, and temporary 
warehousing facilities are installed. All 
records such as requisitions, purchase 
orders, and material tickets are identi- 
fied by a special series of numbers, and 
are filed accordingly. 

Requisitions originate with the en- 
gineering department, following the de- 
sign of the proposed facilities. In con- 
junction with the accounting depart- 
ment, a “tagging” system is devised 
which indicates, for each item requisi- 
tioned, the purpose it is to serve. This 
description dovetails with the account- 
ing code applicable to individual units 
and sub-units of property. 

Purchase orders issued in accord- 
ance with the authorized requisitions 
also carry this tagging feature. Copies 
of the purchase order are distributed 
to all concerned, including the ware- 
houseman at the job site. 

As construction materials are re- 
ceived, the “material received reports” 
are prepared in the prescribed man- 
ner, and the “tagging” is also listed 
thereon. These material tickets are then 
matched with invoices from the pur- 
chasing department and subsequently 
transmitted to accounting. The ac- 
counting department, in vouchering the 
invoice, has available the distribution 
shown on the material tickets. Many 
suppliers transcribe the tagging from 
the purchase order to the invoice itself. 

Locally, on the job site, a card rec- 
ord is maintained on the materials re- 
ceived. Postings on these cards include 
the reference to the material ticket and 
the use of the material in construction. 
It is presumed, under this system, that 
the materials will be used according io 
the tagging. In the event there is a 
change of plans, this is recorded on a 
transfer report isued by the warehouse- 
man. 

At the close of the job materials re- 
maining on a standard form as surplus, 
and thereon is included the reference 
to the material ticket on which each 
item was originally received on the job 
site. This listing of surplus is submitted 
to the operating warehouseman, the 
purchasing department, and the ac- 
counting department. The operating 


warehouseman will earmark which. 
ever items are carried for warehouse 
stock. The purchasing department will 
try to allocate materials to other jobs, 
to stock, or will attempt to dispose of 
the surplus otherwise. Material trans- 
fers subsequently issued which account 
for this surplus are then processed by 
the accounting department, and the 
project is relieved by these materials. 

A standardized material-control and 
accounting system is used by the three 
division warehouses. This system js 
coordinated by the accounting and pur- 
chasing departments in the Atlantic 
office. Final accounting is accomp- 
lished, in the accounting department, 
from information submitted by the 
field. 


Material Control 

In the division warehouses there are 
primarily seven standard records used 
in material control. Following is a de- 
scription of each of these records and 
their function in controlling and ac- 
counting for material: 

1. Purchase requisition: This record 
is used as the first step in the acquisi- 
tion of stock items. As mentioned 
hereinbefore, it is also used for ma- 
terial to be charged directly to a loca- 
tion or job. The requisition specifies 
the quantity and a detailed description 
of the material ordered. 

2. Catalogue of material and sup- 
plies: The catalogue of material and 
supplies is a guide list for all materials 
in storehouse stock insofar as identi- 
fying stock numbers and standardized 
descriptions are concerned. The ma- 
terials, including operating supplies, are 
classified in the following two major 
groups: General (including parts) and 
electrical. 

These divisions are arbitrary, but 
practical and self-explanatory. 
Grouped under “general” are all ma- 
terials, including parts, with the ex- 
ception of those classified as “electri- 
cal.” For reference, there is an alpha- 
betical listing of both “general” and 
“electrical” classifications. All identi- 
cal materials throughout the system 
bear the same stock numbers. For ex- 
ample: “pipe /2-in. galvanized” always 
appears under stock No. 286-33. All 
materials and supplies are to be de- 
scribed on material tickets and on other 
records to conform with the listing in 
the catalogue. The ready identification 
of all materials is made possible by the 
use of the assigned stock number. Ma- 
terial in storehouse stock is to be iden- 
tified and segregated so that the stock 
number for each item may be readily 
known. If an item received for store- 
house stock does not appear on the 
listing, a stock number will be assigned 
by the accounting department in re- 
sponse to a memorandum or teletype 
message requesting same. 
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a Kontol 77 effectively prevents rusting caused by the 
re? he presence of oxygen in finished petroleum products. 
) and It has no harmful effect on the product quality. It does 


handling finished petroleum products. 
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precipitated lead or other av-gas specifications. 
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For complete information, call Client aati vaiaten 
your Tretolite man or write to: for the petroleum industry 


TRETOLITE COMPANY somone 


DEHYDRATING 
A DIVISION OF PETROLITE CORPORATION niitiainin 
Saint Lovis 19, Missouri * Los Angeles 22, California SCALE PREVENTING 
PARAFFIN REMOVING 
WATER DE-OILING 
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3. “Material received report” 
(MRR): All materials acquired under 
a purchase order or bought locally for 
construction projects or storehouse 
stock are recorded in quadruplicate on 
this form. It should be noted, however, 
that when purchases are made of op- 
erating supplies such as soap, cleans- 
ers, light bulbs, and similar items in 
small quantities, those expenditures, 
when included in an _ individual’s 
monthly expense statement, need be 
supported only by the receipted sales 
ticket. In the spaces provided, the fol- 
lowing information is inserted on the 
MRR: 

1. Name of person or firm from 
which material is purchased. 

2. Station or storehouse name. 

3. Date form is prepared. 

4. Local station or storehouse 

5. Name of “storehouse” receiving 
goods, “station supplies,” “AFE,” etc. 

6. Means of transportation; i.e. via 
freight, express, or parcel post, and 
way-bill number. 

7. Transportation, amount paid, if 
collect; otherwise indicate “prepaid.” 

8. Purchase order number. 

9. Description of the material, 
stock number (if brought into store- 
house), grade, and quantity. 

10. Date material is received. 

11. Signature of station chief, store- 
houseman, or individual in charge of 
material. 

An MRR is prepared for every ship- 
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Valves and valve parts storage bins contain small valves and re- 
paid parts for large plug valves. Top sections contain the small 
valves while lower section shows segment gears and other parts. 

Upper right, pipe storage racks at division warehouse, where 18 
and 20-in. seamless steel line pipe and 22-in. seamless steel thin 


Be 


ment of goods purchased, and all goods 
so received are to be listed thereon. 
When this form has been properly 
signed, the original and one copy are 
forwarded immediately to the purchas- 
ing department; one copy to the divis- 
ion office; and one copy retained for 
local station records. This form is never 
prepared to acknowledge services per- 
formed by some concern such as 
“cleaning felts” or “repairs to equip- 
ment No. 51.” 

When gasoline, lubricants, and other 
supplies are acquired and placed in the 
vehicle, the service-station invoice is 
sufficient evidence of purchase and 
receipt, and no material ticket need be 
issued. The company equipment num- 
ber is to appear on this invoice. If 
gasoline, oils, and similar items are ac- 
quired at the division storehouse, how- 
ever, such purchases are recorded on 
the MRR and brought into stock in the 
manner prescribed. 

Local cash purchases of materials 
that are to be accounted for on expense 
statements need not be recorded on an 
MRR unless the material is acquired 
for an AFE. Whenever an MRR is pre- 
pared under these circumstances, no 
purchase order number appears on the 
ticket, and a notation is inserted to 
read, in effect, that the invoice will be 
attached to an individual’s monthly ex- 
pense statement. The purchaser retains 
these invoices and whatever MRR’s are 
required; then he submits all items 





wall pipe casing is stored carefully on racks. 

Lower right, electricians 34-ton utility service truck contains all 
needed equipment, including control switches, circuit breakers, 
transformers, coils, oil circuit breaker replacement parts, and 
parts for electrical control mechanisms. 


attached to 
statement. 
Discrepancies between quantities re- 
ceived and those designated on the 
purchase order or invoice, if any, are 
to be noted on the MRR. Also full de- 
tails are shown in case material has 
reached destination in a damaged con- 
dition and the transportation com- 
pany’s representative is to acknowl- 
edge this damage on the freight or ex- 
press bill. Under these conditions the 
MRR’s are forwarded in the usual 
manner to the purchasing department, 
accompanied by the transportation bill. 
Such material as the following, when 
received in quantities for local station 
consumption, is shown to “station sup- 
plies” instead of to “storehouse”: 


his monthly expense 


Air filters Paper towels 
Caustic Small tools 
Flashlight Soap 

batteries Strainer felts 
Hay (excelsior) Toilet paper 
Ice Towels 
Light bulbs Washing powder 
Lubricants Waste and wiping 


Office supplies 
If any of the supplies are acquired 
for some specific job, information to 
that effect would appear on the MRR. 
For example, some of these items might 
be used in the course of a job, such as: 
AFE 2100 “Replacing control lines,” 
or 
AFE 
lines.” 


2105 “Rearrange terminal 
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4. “Material used report” (MUR): 
All materials issued from warehouse 
stocks to the local station and/or office 
for construction, operation, or main- 
tenance are recorded on this form in 
duplicate. The original is forwarded 
to the purchasing department, and the 
copy is for the division office. The use 
of this form is limited to recording 
issues Of materials from storehouse 
stock under the foregoing conditions. 
The following information is shown: 

|. Storehouse stock. 

Location of storehouse. 

Date ticket is prepared. 

Local storehouse MUR number. 

Use for material (AFE, station 

operations). 

6. Description of material with 
stock number, grade, and quan- 
tity in catalogue. 

7. Date of transaction (this refers 
to date material was actually 
issued to the job). 

8. Signature of individual in charge 
of storehouse. 

Information pertaining to use of ma- 
terials is very specific and exact — par- 
ticularly insofar as the features of con- 
struction projects are concerned. 
Whenever material is issued to replace 
property in service such as pipe and 
fittings, a reference is made on the 
MUR indicating the replacement as 
well as the material ticket which re- 
moves the salvaged materials. Always, 
when a construction project is con- 
cerned, the AFE number appears on 
the ticket with a description of the 
specific use of the material. 

5. “Material transferred report” 
(MTR): This form is issued as a means 
of recording the following transactions: 

|. Transfers of materials to other 
storehouses. 

Transfers of materials to other 

parties (sales). 

3. Bringing into storehouse mate- 
rial removed from carrier prop- 
erty. 

4. Return to storehouse of materi- 
als originally charged to opera- 
tions, maintenance, repairs, and 
AFE’s. 

5. Reclassification of materials. 
Shipments to suppliers and out- 
side shops (an MTR is issued 
when shipping out, and another 
if material is returned). 

The MTR is made out in quadrupli- 
cate on each of the aforedescribed 
occasions. The original and a copy 
should be forwarded to the purchasing 
department, one copy to the division 
office, and one copy should be retained 
for local station records. In all in- 
stances the following data are filled in: 

1. Source from which material is 
being transferred: AFE; or carrier 
property (state exact feature of prop- 
erty such as motor No. 1, drain lines, 
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wherever there’s a leak... 


the DRESSER way 
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DRESSER CLAMPS 








Dresser Repair Clamps en- 
able you to stop leaks, and 
at the same time, keep the 
contents of the line moving. 
Merely put a Dresser Repair 
Clamp around the leaking For leaks through threads of 
pipe and tighten the bolts... screw collars. Collar Clamps, 
‘ Styles 4 and 41. 

the special Dresser Gasket 

offers you a permanent leak- 
proof seal. 















































Wherever -there’s a leak 
. . . you'll find a Dresser 
Repair Clamp is the hand- 
iest, quickest way to make sus head aisnae tae Pe. 
a repair .. . in any weather “em 
...onany pipe... and with- 
out shutting down the line! 





Be ready for any fast 
repairs by keeping Dresser 
Repair Clamps in stock. The 





four styles shown at right For repairing leaks in asbestos 
‘ x cement pipe. Hydrepair* 
are just part of Dresser’s Clamp, Style 179. 


complete line of repair 
products, available at your { 
nearest oilfield supply store. 





AVAILABLE AT LEADING , For repairing pitholes and 
longitudinal splits. Split Repair 


OILFIELD SUPPLY STORES Clamp, Style 798. 











* HYDREPAIR is a trademark of 
Dresser Manufacturing Division 


DRESSER REPAIR CLAMPS 


Dresser Manufacturing Division, 49 Fisher Ave., Bradford, Pa. (One of the Dresser Industries). 
Warehouses: 1121 Rothwell St., Houston, Texas; 101 S. Airport Blvd., S. San Francisco, Calif. 
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COMBAT CORROSION! 







| TAPECOAT is a coal tar 
/ coating with a tar-saturated 
~ close-woven fabric as a car- 
rier for speed of application. 
The coal tar is self-bonding and 
requires no foreign adhesives. 


Because coal tar is nature’s own pro- 
tection against corrosion, TAPECOAT resists moisture, acids, 
alkalis, soil stress, electrolysis, 
chemical fumes, fly ash, salt 
water, salt-laden air, barnacles, 
and other severe corrosive and 
abrasive conditions above and 
below ground. 


TAPECOAT is clean to handle 
and easy to apply by spiral or 
“cigarette” wrapping with the 
use of a torch to bleed the coat- 
ing to insure a continuous bond. 
It cuts maintenance and replacement costs. 


TAPECOAT is sized to the job—comes in rolls of 2”, 3’, 4”, 
6”, 18” and 24” widths to meet specific requirements on pipe, pipe 


joints, couplings, tanks, cable, conduit and other vulnerable steel 
surfaces. 


PROVED IN 


















SERVICE 


SINCE 1941 TAPECOAT has proved its depend- 


ability over the years in serving gas and 
oil companies, railroads, telephone companies, air lines, shipbuilders 
and operators, water and sewage works, chemical and industrial plants, 
engineers and contractors . . . providing continuing protec- 


tion against corrosion. 





Write for desctiptive brochure and prices. 


The TAPECOAT Company 


Originators of Coal Tar Tupe Protection 


1533 Lyons Street, Evanston, Illinois 





section number, pump-station lights); 
or storehouse; or use in station, section, 
tank farm, or terminal. 

2. Station or storehouse location, 

3. The date form is prepared. 

4. Local station or storehouse MTR 
number. 

5. Storehouse, individual, or firm re- 
ceiving material. 

6. Date on which material was orig. 
inally received or installed. (If “mate- 
rial receiving record” cannot be lo- 
cated, this date should be estimated.) 

7. Method of transportation (com- 
pany equipment number, freight, 
express), 

8. Transportation charges paid. 

9. Reference to number of receivy- 
ing record and purchase order or which 
material was originally acquired. 

10. Catalogue description of mate- 
rial, including stock number if store- 
house is involved. 

11. Signature of person in charge of 
material. 

Three copies of the “receipt of trans- 
ferred material” are prepared for every 
shipment to other storehouses, stations, 
and terminals. 

Reclassification of material is pre- 
pared on the “material transferred re- 
port” for the purpose of revising rec- 
ords both locally and in the Atlantic 
office, so that all records agree as to 
the actual condition and type of ma- 
terial. This includes correction to stock 
numbers, grades, and_ specifications. 
For example, if a plug valve received 
into stock as Fig. 1985 proved later to 
be Fig. 1989, this form should be 
issued to make the correction. 

6. “Receipt of transferred material 
report” (RTR): Whenever a “material 
transferred report” is issued to record 
the shipment of material to another 
point on the system, three additional 
copies of the information are prepared 
on the “receipt of transferred mate- 
rial.” One copy of this receipt accom- 
panies the shipment, and the other two 
are mailed to the destination. As the 
material is received at destination, the 
quantities, specifications, and stock 
numbers are checked against the “re- 
ceipt of transferred material,” and dis- 
crepancies, if any, noted thereon. The 
receiving station inserts its local RTR 
number on the three copies, and draws 
a line through the number already ap- 
pearing on the ticket as prepared at the 
point of issue. The three copies are then 
signed by the station chief; one copy 
is forwarded to the purchasing depart- 
ment, one to the division office, and one 
is retained for local files. The receiving 
station inserts on the ticket full infor- 
mation as to the use or disposal of the 
material. This procedure records the 
complete transaction with the typing 
of only one material ticket, as the re- 
ceiving storehouse uses the prepared 
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DIGS LATERALS, 


BACKFILLS ITS OWN 
TRENCH (blade optional) 


(Below) Wheel-type 215 Trenchliner® opens cross-country trench 
at speed up to 18 feet per minute. It digs 13 to 31 inches 
wide, 6 feet deep. Has standard tractor crawlers, with 18-inch 
treads, lug-type shoes . . . standard-make 55 h.p. diesel engine, 
and many other features developed for the oil field. Parsons 
line includes 3 other models, wheel and ladder-types on crawlers. 


ae 
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PARSONS fubber-tired TRENCHMOBILE 





gives you fast, mobile trenching service out in the field 
or around terminals, refineries, producing plants. !t drives 
anywhere over highways or cross-country at 12.6 m.p.h 
. . . opens trench at speeds up to 142 feet per minute . . . 
drives on to next job without delay. 


You get trench widths from 8 to 16 inches . . . depths to 5 
feet. Positive down-crowd boom starts cut fast in hardest 
digging, holds accurate grade . . . makes vertical set-ins 
on lateral connections, undercuts cross-pipes. Trenchmobile 
also can be equipped with 6-foot blade to backfill its own 
trench. You'll find it the handiest trencher you’ve ever seen 
for independent, one-man operation on scattered small- 
scale work ... or as an auxiliary production unit for digging 
laterals, gathering lines. Get the complete Trenchmobile 
story from your Parsons distributor, or write us. 


Send to: PARSONS COMPANY, Newton, lowa 
for literature on [] Rubber-tired 88 Trenchmobile [ 215 Trenchliner 
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TRENCH WIDTHS FROM 8 TO 72 INCHES . . . DEPTHS TO 17 FEET 
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copy of the “receipt of transferred ma- 
terial” as its receiving report. 

Whenever materials are sent to sup- 
pliers or shops, one copy of this “re- 
ceipt of transferred material” is trans- 
mitted as a bill-of-lading in order to en- 
able outside concerns to check mate- 
rials and quantities. 

7. Storehouse ledger cards (post 
index): All warehouse stock material 
is catalogued on post-index rapid ref- 
erence file, card size 9% in. by 8 in., 
with center fold to make inserted card 
5 in. by 8 in. Cards are so constructed 
that each side is printed in order to 
utilize front and back for posting. The 
card carries space headings to list all 








GIVES HIM 

A SET OF 

AUTOMATIC 
RS 


lon 
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all types of material records under sep- 
arate colums such as MRR, MUR, 
RTR, MTR, date space for date of each 
individual record, and space for re- 
marks pertaining to those records. The 
remark column is used primarily for 
showing if outgoing material is used 
as general operating supply, repairs to 
carrier equipment, or new installation. 
For incoming material, this space 
shows either manufacturer’s name or 
our purchase order number. Current 
balances are kept on these cards by use 
of three columns headed “receipts,” 
“issues,” and “balance.” 

By daily posting of material records 
of receipts and disbursements, a cur- 


Be There's no substitute for the skill of an experienced 
Le welder. But his speed can be increased and his 
percentage of reject welds lowered by equipping him 
with an H&M Pipe Cutting and Beveling Machine. 

The semi-automatic H&M eliminates human error in 
all cutting and beveling operations. The horseshoe- 
shaped gear of the new lightweight H&M slips easily 
over the pipe . . . the spring-tension chains snap 

the machine securely into place . . . the torch arm 
adjusts to the desired bevel . . . a few turns on the 
hand-crank lead the torch completely around the pipe. 
The precision of a Swiss watch . . . the ruggedness 

of a bulldozer —that’s the H&M Pipe Cutting .and 
Beveling Machine now 40% lighter and offered 


in five sizes to fit 4” to 36” pipe. 


GE» PIPE BEVELING MACHINE 


U. S. Trademark Reg. 


COMPANY 


ee a i CC ES 





rent inventory of all materials is shown 
in balance columns. Heading of cards 
gives description of material, grade, 
maximum and minimum amounts to be 
carried as warehouse stock, and loca- 
tion of material as placed in different 
sections of our storage facilities. One 
post-index cabinet is sufficient for ap. 
proximately 1000 cards, and is kept as 
part of current file for filing cards 
which have been completely posted. 
These cards, after a normal length of 
time, are removed and filed according 
to numerical stock-control number in 
our dead file. 

Plantation Pipe Line Company’s 
cataloguing of material is done alpha- 
betically and numerically with a spare- 
parts section included for all types of 
ejuipment and instruments. Within the 
spare-parts group, for each individual 
piece of equipment or instruments, the 
parts are set up alphabetically with 
separate control numbers for each 
group. Controller parts would carry 
control No. 250; individual parts would 
carry No. 250-1, 250-2, alphabetically. 
Pump parts for one type of pump 
woud carry control No. 266, and in- 
dividual parts would be set up alpha- 
be‘ically with No. 1-2-3, as above. 

Certain groups of general supplies, 
all used primarily for one type of work, 
are inc’uded alphabetically under one 
control* number, such as automotive 
supplies (excluding gas and oil) under 
stock-control No. 2. Under control 
No. 2 would be listed anti-freeze as 
possidly No. 2-1; batteries as No. 2-2; 
iires, wi'h each size being given a sep- 
arate number, as No. 2-3, 2-4, 2-5. 
fanitary supplies are grouped under 
One control number, vis., No. 351; and 
all sanitary supplies are set up alpha- 
betically under No. 351-1, 351-2. When 
post-index cards are correctly in the 
file, stock-control No. | is first, and is 
followed numerically by others. 

All materials are tagged with their 
description and stock number in ma- 
terial bins, and bin numbers show on 
the file card. This gives a cross-refer- 
ence in case materials, especially small 
parts, are hard to identify. By having 
either stock numbers or description, 
the materal can be located in storage 
by the number of the bin. 


Conclusion 

Plantation Pipe Line Company has 
found that its warehousing facilities are 
necessary for assured minimum Op- 
erating interruptions, economy, and 
convenience. These warehousing Op- 
erations should not be construed as a 
chain of hardware stores along the 
pipe-line route; i.e., necessities are 
stored, and these are kept to minimum 
inventories. These warehouses have 
been a great asset in the succesful op- 
eration and maintenance of the system. 
x**k 
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SAVE TIME... MONEY .. . EFFORT 
Try Planning and Organization, the Easy Way to Do 


P 624.7 


Compressor Plant Trouble-Shooting 


CoMPRESSOR plant trouble-shoot- 
ing can be more often accomplished 
the easy way if the original installation 
is made with two main considerations 
in mind. First, the plant should have 
been originally designed with sufficient 
indicating equipment to simplify fu- 
ture trouble-shooting. Second, this in- 
dicating equipment should be so in- 
stalled that undue variation will be 
immediately noticed. 

It is easy to leave out test and drain 
connections in the original installation, 
which can materially complicate the 
task of future trouble-shooting. A great 
many installations are inadequate in 
this regard. The pipe, valves, and fit- 
tings should be installed so that any 
trouble can be easily located without 
having to shut down or hot tap to in- 
stall test connections. 

In other words, when-an installation 
is planned, one should consider what 
he would do if it does not work prop- 
erly instead of just assuming it will. 
These considerations are equally im- 
portant on field installations where a 
line or two is changed and perhaps the 
entire operation is thereby altered. 

In general, whenever the tempera- 
ture of gas, water, or lube oil is ma- 
terially changed in a cooler, heater, 
by compression, or by blending, a ther- 
mometer well should be _ installed. 
Sometimes, the only way to determine 
flow rates is to use relative tempera- 
tures. An example of this is when the 
total flow through a line is known, but 
a temperature controlled by-pass valve 
directs some of the fluid through a 
cooler and some is by-passed to the 
cooler discharge. The quantity of fluid 
actually cooled can only be determined 
by the use of relative temperatures. 

An orifice flange can sometimes be 
placed in a line during construction 


and later prove to be a trouble-shoot- ' 


ing lifesaver. If a continued pressure 
drop is not detrimental, an orifice plate 
Can be installed but no meter con- 
nected. In other instances, the line can 
easily be shut down and a plate in- 
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stalled if the flanges and taps were 
originally provided. 

Locations for pressure gages are less 
easily overlooked, but they can be just 
as important. As in the case of tem- 
peratures, a pressure gage connection 
should generally be provided each time 
the pressure changes appreciably, such 
as by compression or pumping, or by 
passing through a cooler, heater, or a 
long pipe line of critical size. Drains 
and sample connections are likewise 
important but are less easily over- 
looked. 

This indicating equipment should be 
situated in such a way that undue vari- 
ation will be immediately noticed. 
Many times, red marks painted or 
otherwise placed on pressure gages 
and dial thermometers will offer an 
immediate indicator that something is 
wrong. If each of the operating per- 
sonnel is aware of these various danger 
signs, one has gone a long way in pro- 
viding for compressor plant trouble- 
shooting — the easy way. 

The various service representatives 
of the compressor manufacturers have 
developed individual procedures to 
simplify their everyday trouble-shoot- 
ing and each attach particular impor- 
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tance to certain phases of the origina! 
installation and later operation. They 
have their own do’s and dont’s that 
usually are not included in the instruc- 
tion books. As it is their job to develop 
compressor plant trouble-shooting— 
the easy way, they have been consulted 
in the preparation of this paper. 

The balance of this discussion has 
been divided into sections covering the 
various phases or services within a 
compressor plant. Comments pertain- 


. Ing to four cycle and two cycle opera- 


tion will be intermingled but it is hoped 
not to a confusing extent. 


Process Gas System 

The first to be discussed is the proc- 
ess gas system. It is unnecessary to say 
that efficient scrubbers are of utmost 
importance on the plant suction and 
on interstage gas after being cooled. 

If one has occasion to construct any 
suction compressor cylinder volume 
bottles, it is a good plan to extend all 
cylinder stub connections up through 
the bottle about two inches. Any small 
liquid carry-over from the scrubber 
can thereby be caught and a drain 
valve on the bottom of the bottle will 
allow you to maintain a check on the 
scrubber efficiency. Of course, a tem- 
perature reduction in the line between 
the scrubber and the bottle can cause 
liquids to be formed even though the 
scrubber is performing satisfactorily, 
but this is a way to determine the qual- 
ity of the gas going to the compressor 
cylinders. 

Any time welded piping is added o1 
changed, it should be thoroughly 
cleaned by pounding with a hammer 
and by blowing out if possible. If there 
is any chance welding slag or other 
foreign material can get into the com- 
pressor cylinders, it is a good idea to 
install suction screens temporarily as 
a safeguard for the cylinders. 

Pressure gages should be installed 
on the suction and discharge of each 
stage of compression. The pressure 
drops across the intercoolers can there- 
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FIG. 1. Checking compressor cylinder valve leakage. 


by be watched. If the plant is operated 
at fairly constant suction and dis- 
charge pressures, red marks on the 
gages showing normal operating pres- 
sures, aS mentioned before, will aid in 
quickly spotting trouble. Thermometer 
wells should be installed on the suction 
to each stage and the discharge from 
zach cylinder. Dial thermometers are 
particularly useful in this regard. 
Variation of the interstage pressure, 
with a constant suction and discharge, 
indicates a bad cylinder. If the inter- 
stage pressure increases, the high pres- 
sure cylinder is not taking the gas away 
fast enough. Conversely, if it de- 
creases, the low pressure cylinder is at 
fault. If the gas discharge temperature 
from one cylinder is 20 to 50 deg hot- 
ter than that from another cylinder 
performing the same service, its opera- 
tion is faulty. Neither of these proce- 
dures indicate what is wrong within 
the cylinder. The trouble can be a bad 
suction or discharge valve, or it can be 
leaky compressor cylinder piston rings. 
Ordinarily, a leaky suction valve be- 
comes heated and a leaky discharge 
valve transmits heat to the suction 
valve directly above it. In this manner, 
one can determine that either the suc- 
tion or discharge valve is bad in a cer- 
tain end of a cylinder, but not which 
valve. A quick test to determine which 
valve is faulty can be made by reliev- 
ing the gas pressure on the cylinder 
and removing the indicator plugs. The 
gas is then cracked back through the 
discharge. A little gas leakage through 
the discharge valves is ordinary, but 
any great amount immediately locates 
the bad one. By the process of elimina- 
tion, one can therefore determine if 
the trouble is in the suction valve. 
A similar test can be used to locate 
leaky compressor cylinder piston rings. 
After relieving the gas pressure in the 
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cylinder, remove an outer and dis- 
charge valve and replace the valve 
cover. Remove the frame end indica- 
tor plug, bleed the discharge pressure 
back slowly, and check for blow back 
through the rings. 

Another good check to determine if 
a compressor cylinder valve is leaking 
badly is to immerse the assembled 
valve in cleaning solvent as shown in 
Fig. 1. If the valve holds the solvent 
without excessive leakage, it can be 
assumed that it is reasonably gas tight. 


Carbonizing 

At one time or another, most plant 
operators have been confronted with 
the carbonizing of suction or discharge 
valves or lead lines to and from a com- 
pressor. This, of course, most fre- 
quently happens when wet gas is be- 
ing compressed in more than one stage 
without intercooling. It is difficult to 
know exactly how serious an effect this 
clogging has on the actual pressures 
within the cylinder. 

A simple device can be made to 
measure these pressures. Six inches or 
a foot of pipe, capped at both ends, 
can be fitted with a pressure gage and 
a small inlet line on which is installed 
a check valve and a block valve. This 
device is then attached to an indicator 


‘plug hole on the compressor cylinder 


and the compressor is operated in its 
normal manner. If the check valve is 
installed with flow in the direction of 
the two-inch pipe, the gage will meas- 
ure the maximum pressure ever 
reached within the cylinder. If the two- 
inch pipe contains high pressure gas 
and the check valve is reversed, the 
pressure will be reduced until the gage 
measures the minimum pressure ever 
reached within the cylinder. 

A comparison of these two pressures 
with concurrent pressures down the 





FIG. 2. Checking air starting check valve leakage. 


line will quickly show the extent of 
this unwanted pressure drop and the 
need for shutting down and cleaning. 
On installations where this is a prob- 
lem, valves should be installed on the 
indicator plug holes, and _ periodic 
checks made. 


Lube Oil Systems 

The second service in this discussion 
is the lubricating oil system. Most 
bearing manufacturers claim that 90 
per cent of all bearing failures are 
caused from dirt. This is a never end- 
ing problem because every time the en- 
gine is overhauled there is a possibility 
that dirt will be admitted. There is a 
difference of opinion as to what type 
of pipe or tubing is the most satisfac- 
tory for lube oil lines. All agree that 
the usual black iron pipe is bad be- 
cause the mill scale which is attached 
to the pipe can eventually work its way 
into the engine, clog the filter, and do 
damage within the crankcase. 

Using galvanized pipe licks the mill 
scale problem but some contend that 
there is a tendency for the internal gal- 
vanizing to chip off and possibly cause 
crankcase damage. If the latter situa- 
tion would ever occur, it would cer- 
tainly be less serious than if black iron 
pipe were used. When welded pipe and 
fittings are installed, such as for direct 
lube oil cooling on a small installation, 
the welded spools can be pickled after 
fabrication. By this method, the mill 
scale is removed after all welding ‘and 
fitting is completed. 


Temperatures 
The question of the most satisfac- 
tory lube oil temperature is a highly 
controversial one. Some operators 
whose experiences began with the slow 
speed, low output, type of engine are 
used to lube oil temperatures in the 
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portant to check “specs” before you buy and 
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Look at this line-up of 


PIPE WRAPS 


offered by GLASS FIBERS INC. 


BLUE FLAG 
Glass Fiber Reinforcing Pipe Wrap 


Pulls into hot coatings, minimizes holidays 
and provides permanent high strength re- 
inforcing—permanent because it is 
formed of glass fibers drawn from a spe- 
cial inert glass, developed by Glass 
Fibers’ technicians, which is capable of 
withstanding long years of underground 
existence. 


DURAMAT 
Glass Fiber-Reinforced Outer Wrap 


Made from an asphalt and tar com- 
pound, reinforced with glass fiber mat 
and yarn—provides a tough “hide” to 
protect coatings against handling, back- 
fill and soil stress. 


DURAMESH 
Glass Fiber Pipeline Wrap 


An open mesh fabric of inorganic glass 
fiber yarn coated with a balanced com- 
bination of bituminous and synthetic 
resins. For wrapping field joints, valves 
and fittings—easily applied by hand or 
machine. Ideal for “hot spots”, river 
crossings, distribution and service lines. 


DURATAPE 
Glass Fiber-Reinforced Joint Wrap 


A flexible glass fiber-reinforced coal tar 
tape ideal for hand wrapping field 
joints and for coating repair; completely 
compatible with standard coal tar enam- 
mels applied by wrap yards or over- 
the-ditch contractors. 


Write for our latest Pipe Wrap folder. Glass 
Fibers Inc., 1810 Madison Ave., Toledo 2, Ohio. 


GLASS FIBERS wc. 


Makers of glass fibers by the ELEC- ees 
TRONIC-EXTRUSION process .. . devel- 

oped, patented and used exclusively 

by Glass Fibers Inc. 
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order of 120 deg. Other persons favor 
high temperatures, in the order of 
180 deg. 

It is known that the correct selec- 
tion of an operating lube oil tempera- 
ture is an important one because in- 
correct temperatures will definitely 
cause crankase dilution, sludge, or var- 
nish formations, any of which leads 
to high maintenance costs. Elevated 
lube oil temperatures also have the 
effect of substantially increasing the 
oxidation rate of the oil. A hot oil tem- 
perature of between 150 and 160 deg 
is generally considered the most de- 
sirable. 

Low oil pressure can be caused by 
several different conditions, such as a 
low oil level, a broken pump, a dirty 
suction strainer, or a loose oil line con- 
nection. A chip or a piece of dirt might 
have become lodged underneath the 
seat of the pressure regulator. If tight- 
ening down on the spring does not 
raise the pressure, sometimes one can 
momentarily back off on the tension 
long enough to disengage the chip or 
piece of dirt. Then, when the spring is 
again tightened, the pressure should in- 
crease to its proper value. 

A crankcase inspection will ordi- 
narily locate the cause of low oil pres- 
sure. The appearance of babbitt metal 
squeezing out the sides of a bearing or 
evidences of heat are dead giveaways. 
Often, however, it is not easy to locate 
the bad bearing or oil leak. It is some- 
times advantageous to put a little air 
pressure on the oil system when the 
crankcase doors are removed. A small 
amount of leakage is normal but a bad 
bearing will cause large quantities of 
air to escape. If the leakage is not ex- 
cessive, the trouble is very likely in the 
pump. 


Air Intake Systems 

The third service to be considered 
is the air intake system. Cleanliness 
in the original installation is the one 
most important factor. The pipe and 
every welded joint should be thorough- 
ly pounded to make certain that no 
mill scale, welding slag, or other for- 
eign material is sticking to the piping 
which could later damage the engine. 
Of course the system should be thor- 
oughly blown out with air before origi- 
nally connecting to the engine. 

An efficient air filter is ordinarily 
standard equipment on a new installa- 
tion. It is a good idea to inspect fre- 
quently the inside of the blind end of 
the air intake manifold. Usually if 
sand or any other foreign material 
gets past the air intake filter, some of 
that material will lay in the bottom of 
the manifold, particularly in the blind 
end. 

A manometer connection should be 
provided downstream of the air intake 


iliter sO that a pressure drop across 
the filter can be measured. When it 
becomes excessive, the filter should be 
cleaned. Each compressor manufac. 
turer has a recommendation for the 
maximum permitted pressure drop, 
These recommendations should be fol- 
lowed closely. Ordinarily this will re- 
sult in cleaning the filter about every 
four months. A fouled up air cleaner 
can greatly affect the engine’s load 
carrying ability. 


Starting Air Systems 

The starting air system is the fourth 
item for consideration. Cleanliness 
should also be assured in the installa- 
tion of the starting air piping. The lines 
should be hammered and blown out 
before connecting to make certain that 
uo foreign material is present which 
could foul up the air starting mechan- 
ism. 

Excessive water vapor in the start- 
ing air system can and does cause ex- 
tensive damage within the engine. The 
reason for this is that the system is not 
used very often and, if water collects 
on the air valves or other mechanical 
parts, it has a long time to effect 
corrosion. 

In extreme cases, some recommend 
that a drain pot be installed on the en- 
gine air header which would collect the 
water that has accumulated during 
each start and permit its removal. 
Some installations include a drier on 
the air that leaves the storage tank and 
even an oil atomizer whereby a small 
quantity of atomized lubricating oil is 
automatically introduced into the air 
stream. 

The trouble shooting sequence for a 
faulty air starting system is simple. If 
the compressor cylinders are adequate- 
ly unloaded, an inspection of the sys- 
tem’s parts will ordinarily disclose the 
trouble. A good indication of air start- 
ing check valve leakage is to feel the 
piping near the valve. This is illus- 
trated in Fig. 2. If the piping is hotter 
on one cylinder than another, it indi- 
cates leakage in that valve. 


Engine Exhaust Systems 

The fifth division of this article is 
the engine exhaust system. Some com- 
pressors, particularly the slow speed 
type, require that the muffler installa- 
tion be made in such a way that the 
weight of the silencer and exhaust pipe 
is supported independently of the en- 
gine. If this is not done in these in- 
stances, vibration could result in break- 
age of the engine exhaust connection 
or manifold. 

Each engine manufacturer has his 
own standards regarding the maximum 
allowable pressure drop in an exhaust 
system. It should be kept to a mini- 
mum by utilizing a short pipe run and 
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a silencer of adequate size and design 
as recommended by the manufacturer. 

The extent to which pyrometer read- 
ings Of exhaust temperatures should 
be used to determine the load balance 
in two cycle engines is certainly con- 
troversial. This will be covered under 
the general subject of the fuel gas 
system. 


Cooling Water Systems 

The sixth service to be discussed is 
the engine and compressor cylinder 
cooling water system. The subject of 
the selection of an engine jacket water 
operating temperature is a wide open 
one. The results of a great deal of ex- 
perimentation in the last several years 
have certainly changed a lot of peo- 
ple’s thinking. Without going into the 
pros and cons of boiling point cooling, 
it is sufficient to say that the upper 
temperature limit for engin2 water 
cooling is somewhere in excess of 212 
deg and that the trend is definitely 
toward higher temperatures. 

On the other hand, there are certain 
factors that place a definite lower limit 
on the engine jacket water tempera- 
ture. For instance, it should always be 
higher than the temperature of the 
lubricating oil. In engines which have 
oil cooled pistons, this is particularly 
important because a lower jacket water 
temperature would have the effect of 
improperly reducing the clearance be- 
tween the pistons and the cylinder. 
Most modern installations have a hot 
engine jacket water temperature in 
excess of 150 deg. 

The factors governing the selection 
of the proper compressor cylinder 
cooling water temperature are entirely 
different. In general, a lower cooling 
water temperature results in less horse- 
power being required for compression. 
The reason for this is that the tendency 
to heat the gas being compressed is 
thereby reduced. On the other hand, 
when compressing “wet” gas, a low 
cooling water temperature is undesir- 
able because it causes condensation of 
some of the heavier hdyrocarbons 
within the compressor cylinder. This 
causes some of the cylinder lubrication 
to be washed away and can cause a 
serious damage within the compressor 
cylinder. The cooling water tempera- 
ture in this instance should ordinarily 
be in excess of 150 deg. 

The necessity for cooling compres- 
sor cylinders with water varies with 
compression ratio. For low ratios, the 
trend is definitely toward air cooled cy- 
linders. Sometimes, adequate cooling 
cen be obtained by filling the water 
jackets with kerosene and relying only 
on natural radiation. 

As different cylinders on the same 
engine have different cooling water 
requirements, a throttling valve should 
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'ACROSS A ROLLING MEADOW IN FRANCE this Cleveland 
“110” is showing its speed and ease of operation on a 
pipeline job under favorable soil and weather conditions. 
|On other projects in France, Clevelands have demon- 
| strated their ability to turn out high production in adverse 
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| Repeat purchases by French owners are concrete evidence 
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_ quality construction found exclusively in Clevelands have 
_ made them standard equipment for dependable trenching 
| performance the world over. 


Write for descriptive bulletins and specifications, or get 
| the full story on CLEVELANDS from your local distributor. 
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This is the Bremen Station central control 
room. Supervisory control for Smith booster 
station is shown at left. All meter and other 
panel indications are received over micro- 
wave. A diagram of the functions provided 
over the entire system is shown in inset. 
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The Westinghouse-developed Visicode® combines all the essen- 
tial remote controls and supervisory indications on a single 
panel. The three indicators continuously telemeter pressures: pump 
suction, pump discharge and outbound line. The recorder con- 
tinuously telemeters flow. 


Simplified maintenance is another feature of 
Westinghouse Microwave. Here, one service 
man checks out the entire system without it 
terfering with working channels. All panels 
have accessible, built-in test points. 
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Equipment at Smith booster station includes oper- 
ating microwave radio repeater assembly, stand-by 
microwave radio multiplexing equipment and con- 
tol equipment. Service channel phone gives con- 
fact with maintenance crew, speeds servicing. 







Complete Remote Control 
of Pump Stations... 


Over Westinghouse Microwave 


Unattended pump stations on Plantation Pipeline 
Company’s North Branch Line are entirely remote 
controlled over Westinghouse 2000 MC Micro- 
wave. Five stations—including the Bremen Control 
Station—aré linked together by Westinghouse Type 
FR-FJ Microwave Radio and Multiplexing Equip- 
ment. It provides all the required supervisory con- 
trol, telemetering and telephone services, in a 
completely coordinated system. 


On the job for a year, this 156-mile long micro- 
wave system has turned in an excellent performance 
record...has given Plantation Pipeline the ex- 
treme reliability needed in this type of service. 


In addition, system changes are made easy 
with unique Westinghouse multiplex units. Voice 
panels adapt easily to any type of telephone serv- 
ice; telegraph units are changed quickly from one 
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function to another. The simple addition—at 
any time—of the self-contained multiplex panels 
is all that is required. Thirty channels are avail- 
able for all types of telephone or telegraphic 
service. And for extra telegraphic service, each 
channel may be submultiplexed by as many as 15 
audio tones. 


Westinghouse Microwave reliability, versatility 
and flexibility shown on this Plantation Pipeline 
system can be put to work on your pipeline, too. 
To get all the benefits of microwave, Westinghouse 
will supply a complete package, from surveys through 
installation of microwave and end-use equipment, 
under a single responsibility. 


Call your Westinghouse representative or write: 
Westinghouse Electric Corporation, Microwave 


Section, 2519 Wilkens Avenue, Baltimore 3, Md. 
J-02285 
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Smith station supervisory control and tele- 
metering equipment is shown. Panels in 
center are IT-1 Freq-O-Tron* telemetering 
transmitters which transmit local pressure 


and flow over microwave channels. , 
*Trade Mark 








be installed on the water intake to each 
compressor cylinder. On some instal- 
lations, it is desirable to install ther- 
mometer wells on the discharge from 
each cylinder; on others, one on the 
composite discharge from all the cylin- 
ders is adequate. 

Frequently, a single pump circulates 
water through both the engine and the 
compressor cylinders in parallel. 
Therefore, if too much water flows 
through the compressor cylinders, the 
engine is robbed accordingly. In instal- 
lations where this is the case, it is par- 
ticularly important to throttle the com- 
pressor cylinder water volume. 

One method that is frequently used 
is to measure the cylinder discharge 
temperature with the throttling valve 
or valves fully open. Then, in the case 
of installations with a reasonably high 
compression ratio, pinch down on the 
valve or valves until the temperature 
increases about five degrees. In this 
way, the flow is no longer excessive 
and the engine is getting its required 
quantity of cooling water. The same 
throttling procedure could be applied 
to a shell and tube lube oil cooler 
when the volume of water flowing 
through it is critical. 

Adequate records should be main- 
tained, which will point out any pro- 
gressive reduction in cooling ability, 
usually caused by a build-up of foreign 
material inside the jackets or the cool- 
ing coil in the form of dissolved solids 
or an oil film. If the trouble is not 
found and corrected in a reasonable 
length of time, it can result in scored 
cylinders and pistons or cracked power 
cylinder heads. A close periodic check 
on the condition of the cooling water 
and any readily exposed metal surfaces 
will ordinarily give an indication of 
this dangerous situation. 

One of the most damaging condi- 
tions that can exist within a jacket 
water system is for some of the water 
to become regularly aerated. The most 
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FIG. 3. Checking 
magneto points 
clearance. 


common way is for a line that carries 
some water back to the surge tank to 
enter above the water level and there- 
by fall freely for some distance. Oxy- 
gen is thereby drawn into the system 
continually. This causes a corrosive 
situation which results in iron oxide 
deposits being formed in the engine 
and compressor jackets. 


Fuel Gas Systems 

The seventh section of this article 
deals with the fuel gas system. Good 
clean dry gas of a constant heating 
value is important for trouble free en- 
gine operation. For gasoline plant com- 
pressors, the practice of using a mix- 
ture of absorbers discharge gas and a 
high BTU waste gas should be avoided. 
If a waste gas of this type must be 
used in some way, it should ordinarily 
be burned under the boilers and the 
dry gas left for the compressors. 

If wet gas is used for fuel at remote 
locations, one cannot be too careful to 
scrub it efficiently. In some instances, 
it is desirable to install a filter down- 
stream of the scrubber in order to do 
a particularly good job on the fuel. 
The higher compression engines of to- 
day run better and with greater fuel 
economy than did their predecessors. 
They place more importance on dry 
fuel, however. Liquid carry-over in the 
fuel system is ordinarily the cause of 
intermittent detonation—a heavy 
combustion knock every minute or 
two. This trouble should be corrected 
as auickly as possible. 

The exact cause for detonation is 
sometimes a hard one to find. In gen- 
eral, all detonation is caused by a 
faulty air to fuel mixture. But several 
factors can cause this situation. 

The first, and most usual, cause is 
a load change. On almost all engines, 
the intake air supply is either reason- 
ably constant for a given speed or at 
least it does not vary as much as it 
should to compensate for a_ load 





change. On the other hand, ordinarily 
the fuel quantity changes to a greater 
degree. Hence the mixture will usually 
become richer as the load increases, 

As the engine was designed for a 
certain mixture at a rated load, an 
overload will therefore cause the mix- 
ture to become richer and hence deto- 
nation will occur. On a two cycle en- 
gine, the same statements can be made 
with regard to an individual cylinder 
being overloaded if one or more of the 
adjusting valves is not adjusted prop. 
erly. 

Another cause of an improper air io 
fuel mixture is a high ambient air 
temperature. Frequently an engine 
runs satisfactorily in the morning and 
in the afternoon it detonates. If it is 
balanced in the morning, however, it 
is likewise balanced in the afternoon. 
The trouble probably is that, in the 
afternoon, the air to fuel mixture is too 
rich, which is caused by too little air. 
The reduced air density resulting from 
the high ambient air temperature is 
probably the cause. 

On a two cycle engine, the first re- 
action is to adjust the adjusting valve 
on the cylinder which is pounding. 
This procedure is obviously wrong and 
will only result in another cylinder 
beginning to pound, because additional 
load is shifted to it. Intake air cooling 
is oridnarily the answer in this situa- 
tion. 

Another cause of detonation is an 
improperly operating ignition. A faulty 
electrical system at one cylinder will 
cause part of that cylinder’s load to be 
shifted elsewhere and hence another 
cylinder will be overloaded and deto- 
nation will occur. The proper clear- 
ance should always be maintained be- 
tween magneto points to assure smooth 
and economical operation. Before they 
are checked with a feeler gauge as 
shown in Fig. 3, it should definitely 
be determined that there is not pitting. 

Carbon deposits on the intake ports 
will cause a reduction in the amount 
of air supplied to that cylinder and 
hence detonation resulting from too 
rich a fuel mixture. These deposits can 
be caused from excessive or faulty 
lubrication within the cylinders. In- 
adequate cooling water circulation will 
also cause “hot spots” which in turn 
cause detonation. The subject of scale 
deposits in the water system has al- 
ready been discussed. 

It was stated previously that the 
problems concerping balancing the two 
cycle engine as a result of a detonation 
or field inspections is a controversial 
one. The compressor manufacturers 
feel that an engine should ordinarily 
stay balanced when it is adjusted after 
an overhaul. If the engine starts to de- 
tonate, then something else is wrong 
and one can usually do more harm 


THE PETROLEUM ENGINEER, September, 1954 

















Narily 
Teater 
Sually 
ses. 

for a 
d, an 
' mix- 
deto- 
le en- 
made 
linder 
Of the 
prop- 









































air io 
it air 
1gine 
2 and 
it is 
er, i 
noon. 
n the 
is too 
© air. 
from 
re is 


st re- 
valve 
ding. 
¥ and 
inder 
ional 
oling 
itua- 


Ss an 
aulty 

will 
‘0 be 
ther 
leto- 
lear- 
| be- 


— Magnolia Pipe Line Company builds new 20-inch crude line 
as : 

itely with A. O. SMITH TEXAS-MADE LINE PIPE 
ting. 
orts pg Mp ow — to its eo 

unt refinery, Magnolia Pipe Line Company of Dallas The A.O.Smi : ili , 
and is building a new 208-mile crude oil pipe line from at 2 spadlieaaane ee nm co nes 
too Corsicana. The line runs directly between there Ser the Gl end Ges teen ° 
and Beaumont, crossing the Trinity River ten Ee a 
miles south of Oakwood, and passes near the 
towns of Crockett, Livingston and Sour Lake. 





can 
ulty 
In- 
will At Corsicana, oil from East Texas, Oklahoma, 
turn West Texas and New Mexico will be pumped into 
the new line. Ultimately, capacity of the line can 
be increased to 165,000 barrels per day with new 
pumping equipment. 


cale 
al- 


the All the line pipe for this new line is from the 
two Houston mills of A. O. Smith and Sheffield Steel 
. .. 20-inch welded steel pipe that’s accurate as to 
size, roundness and end-to-end matchup. We are 
proud to have been able to supply .Magnolia 
— Pipe Line Company Texas-made pipe for this all 


rily Texas line. 
fter Chicago’4 e Dallas 2 e Houston 2 « Los Angeles 22 « Midland 5, 


de- A.O. Smith Line Pipe is available in a complete - Texas » New Orleans 12 © New York 17 ¢ Pittsburgh 19 
ong range of sizes and wall thicknesses, from 8%-in. to _-San Francisco 4 « Seattle 1 ¢ Tulsa3 « Washington 6, D.C. 
36-in. diameters. International Division: Milwaukee 1 


tion 
‘sial 
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than good by trying to rebalance the 
engine at that time. 

On a two cycle engine, the exhaust 
pyrometer is a valuable instrument to 
locate faulty plugs, coils, condensers, 
points, and exhaust valves. They give 
some indication of load but should not 
be used as the only basis for balancing 
the engine. As an example, assume that 
the exhause temperature from a cy- 
linder is high because the air to it is 
reduced as a result of clogging in the 
intake ports. If the operator reduces 
the amount of gas flow to that cylin- 
der because he thinks that the cylinder 
is overloaded and is thereby causing a 
high exhaust temperature, he merely 
shifts some of the load to the other 
cylinders. They then become over- 
loaded and their life substantially 
reduced. 

The two cycle compressor manufac- 
turers are in agreement that one should 
rely on “Pull” cards, which indicate 
compression and explosion pressure, 
to balance out cylinder loads rather 
than pyrometer readings. Pyrometer 
readings may be the tip-off but fuel in- 
jection valve clearances should not be 
changed until “Pull” cards are taken. 
Fig. 4 shows a Kiene engine indicator 
which can be used for this purpose. 


By-Pass and Safety Valves 

The eighth service to be discussed 
is the starting bypass, unloading, and 
safety valves. Although there are no 
troubleshooting problems herein con- 
nected, their installation deserves a 
few general comments. 

Ordinarily, a starting by-pass valve 
is installed when no gas is allowed to 
be wasted. The utilities use them for 
this reason. When the compressor cy- 
linders are larger than 12-in., how- 
ever, a by-pass is usually necessary be- 
cause the first stroke will pull so much 
vacuum that the engine will not start. 
The engine manufacturers have meth- 
ods to calculate the size of these valves. 
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FIG. 4. Engine indi- 
cator. 


FIG. 5. Checking 
sheave speed with 
tachometer. 


Their recommendations should be fol- 
lowed in order: that a valve is installed 
which is large enough to do some good. 

Relief valves should ordinarily be 
installed on the discharge of each 
stage of compression upstream of any 
block valves. Their capacities should 
be adequate to handle the total com- 
pressed volume at the desired set pres- 
sures. An unloading valve on the com- 
pressor discharge of the same pipe 
size as the inlet of the discharge relief 
valve is ordinarily adequate. 

This concludes the discussion on the 
compressors themselves. To find the 
causes for trouble on a compressor, 
however, it is sometimes necessary to 


‘study the rest of the compressor in- 


stallation. 

For instance, if the cooling water is 
too hot, the trouble could well be in 
the jacket water pump, the cooling 
coil, the cooling tower or dry cooler, 
or the temeprature by-pass valve. A 
tap should be provided to measure the 
pump discharge pressure. The flow rate 
can thereby be determined from the 
pump curve. Some installations have a 
set of orifice flanges in the line to 
which a meter can be attached for a 
check measurement. 

If the metered flow rate is substan- 
tially lower, the trouble is probably 
in the pump. 

On field compressors, which use 
belts to drive the radiator and water 
pump, an excessive cooling water tem- 
perature could be the result of belt 
slippage which would cause the equip- 
ment to operate at too slow a speed. 
Fig. 5 illustrates the use of a tacho- 
meter to check the speed of these 
drives. 

Thermometer wells should be lo- 
cated on the water line to and from 
the engine and, if there is a tempera- 
ture by-pass valve in the system, one 
should also be installed on the outlet 
from the cooling coil before it is 
blended with the by-passed water. A 
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comparison of these temperatures will 
indicate the position of the control 
valve and will ordinarily show whether 
it is functioning properly. 

The trouble could also be in the 
cooling coil or related facilities. Nat- 
urally if the outside of the tubes be- 
come scaled, the cooling efficiency 
will be reduced. But sometimes a film 
of oil or scale forms inside the tubes. 
A visual inspection will usually deter- 
mine whether this is the case. If the 
trouble is in the cooling tower or dry 
cooler itself, all of the various cooling 
services would be equally affected. 


Test Data 

Sometimes it is necessary to take 
test data on compressor installations 
which will be used by the compressor 
or cooler manufacturer to check the 
original design calculations. When this 
is done, it is wise to write down every 
figure one can think of, including tem- 
peratures and pressures, metered and 
estimated volumes, the quantity and 
gravity of any liquid withdrawn from 
the scrubbers, speeds of engines and 
pumps, wet and dry bulb air tempera- 
tures, estimated wind velocity, posi- 
tion of compressor cylinder clearance 
pockets, and all other pertinent infor- 
mation. Extraneous data can always 
be destroyed, but it is often impossible 
to obtain information later that was 
not recorded at the time. 

Good foresight and organization 
are requisite to carry out the many Op- 
erations which will simplify future in- 
vestigations. Adequate preliminary 
planning will certainly yield big divi- 
dends by providing a basis for com- 
pressor plant trouble-shooting — the 
easy way. 


Acknowledgment 
This discussion was originally pre- 
sented before a meeting of the coastal 
chapter, California Natural Gasoline 
Association, Ventura, California. * * 
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Wooden Cooling Towers: 


P 624.56 


Decay Is Major Deterioration Cause’ 


Research projects indicate that much deterioration attributed to 


chemical attack is actually due to decay organisms; decay can be 


prevented by preservatives applied before or after tower erected 


Woop deterioration is not a new 
problem, and neither is it confined to 
cooling-tower lumber. It is a well estab- 
lished part of wood technology, the 
basic causes being known, and our 
specific problem is to determine how 
these known laws of Nature affect wood 
when it is subjected to the conditions 
found in a cooling tower. Wood tech- 
nology recognizes two basic types of 
deterioration — chemical attack and 
decay. Chemical deterioration, as the 
name implies, refers to any alteration 
of the components of the wood due 
solely to chemical reactions. Decay, 
or rot, is the deterioration caused by 
weed-destroying fungi that utilize the 
wood as food. They secrete enzymes 
that produce chemical changes in the 
wood, but the deterioration is dis- 
tinguished by the fact that it is as- 
sociated with a living organism. The 
two kinds of attack are, therefore, sim- 
ilar and not easly distinguished by 
either the layman or wood technologist. 

It is probably safe to assume that 
chemical attack, including leaching, 
always precedes decay because condi- 
tions causing chemical attack also re- 
move the toxic materials that impart 
the property of durability to some va- 
rieties of wood. Deterioration in the 
non-flooded parts of a tower often has 
the appearance of typical decay with no 
indication of chemical attack. Deteri- 
oration in the flooded parts usually has 
the appearance of chemical attack even 
if decay is also present, although decay 
organisms are sometimes present when 
neither type of attack is obvious. 

It is necessary to consider decay to 
some extent because infection of wood- 
destroying organisms is probably al- 
ways preceded by chemical attack. 
Wood is not a specific compound and 
one of the problems encountered in re- 
search work of this nature is the selec- 
tion of a means of evaluating the 





‘7Presented at ASME Oil and Gas Power 
Division meeting, Kansas City, 1954; original 
title, “A Summary Report of Projects Dealing 
with the Deterioration of Cooling-Tower 
Lumber. 

*Technical Service Department, The Marley 
Company, Kansas City, Missouri. 
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TABLE 1. Results obtained by Moberg 
when leaching redwood in various 
solutions for 60 days. 





Extrac- 


Sam- tion Loss in 
ple Solution pH ~ grams weight 
1 1000 ppm Na2COs 10.94 1.9498 1.16% 
2 3000 ppm Na2CO; 10.94 2.0815 1.24% 
3 6000 ppm Na2CO; 10.95 2.1872 1.46% 
4 9000 ppm NasCO; 10.95 2.2645 1.56% 
5 12000 ppm Na2CO; 10.95 2.3345 1.64% 
6 15000 ppm Na2CO; 10.95 2.6792 1.89% 
7 18000 ppm Na2CO; 10.95 3.3485 2.02% 
8 36000 ppm Na2CO; 10.95 4.2005 2.84% 
9 36000 ppm NaCl 7.49 0.7770 0.21% 
10 36000 ppm Na2SO, 7.51 0.5128 0.18%, 
11 36000 ppm {CaSO 7.2 0.4165 0.15%, 
{Mas0, 
{NaCl 
12 36000 ppm { CaSO, 7.4 0.3210 0.11% 
|MgSO, 
{NaCl 
13 24000 ppm { CaSO, plus 5.01 2.1732 1.22% 
{MgSO, H2SO, 
14 H20 plus H2SO, 4.50 2.2775 1.48% 
15 24000 og salts 7.20 0.0290 0.08% 
plus H2SO, 








changes that occur in the wood when 
deterioration takes place. 


Chemical Deterioration 

Wood is composed of approximately 
70 per cent carbohydrates consisting 
of cellulose or closely associated ma- 
terials and 30 per cent lignin, plus ex- 
traneous matter existing within the cells 
but adding nothing to the structural 
strength. Wood withstands a wide vari- 
ety of conditions without serious de- 
terioration. The cellulosic components 
are degraded or hydrolyzed by acids, 
while alkalies or oxidizing agents attack 
the lignin and also the toxic extractives 
found in redwood. The conditions 
found in a cooling tower are extremely 
mild as compared to exposures found 
when wood is used in the construction 
of tanks, or in the deliberate destruc- 
tion of wood that occurs in paper 
making. 

Laboratory Experiments. The earli- 
est published information on chemical 
deterioration of cooling-tower lumber 
seems to be that of Moberg.' His tab- 
ulations are shown in Table 1 covering 
results obtained when leaching red- 
wood for 60 days in various strengths 
of chemicals commonly found in cool- 





ing towers. Moberg dried his samples 
in an oven at 95 C for 49 hr before and 
after leaching, and based his evalua- 
tions on the loss of weight. Sodium 
carbonate was the only material used 
that had an appreciable effect, and the 
loss in weight was almost directly pro- 
portional to the concentration which 
was varied from 1000 to 36,000 
ppm. The loss in weight under these 
conditions includes the removal of 
lignin or carbohydrates from the cell 
walls, and also the removal of ex- 
traneous matter that will lower the 
durability to decay but have no effect 
on the structural strength of the wood. 
The former only partially accounts 
for changes in structural properties be- 
cause the removal of lignin might not 
lower the strength of the cellulose fi- 
bers but greatly reduces the strength of 
the wood. Neither does it take into ac- 
count the fact that some components 
may be degraded and altered to other 
compounds without actually being re- 
moved. Nevertheless, the over-all re- 
sults of his work have been confirmed 
in general by more recent tests using 
other methods of evaluation. His in- 
vestigation included the inspection of a 
large number of cooling towers and 
concluded that prevention “depends” 
almost entirely on the elimination of 
sodium bicarbonate or sodium carbon- 
ate from the circulating water.” 
Forest Products Laboratory Investi- 
gation. A project was undertaken by 
the Forest Products Laboratory in 
1950, to determine more accurately 
the chemical changes that occur when 
redwood is leached in distilled wate: 
and solutions of sodium carbonate and 
chlorine. The leaching was done” by 
placing 10 water-logged sections in a 
flask of each of 7 solvents and im- 
mersing the flasks in boiling water for 
1, 3, 9, and 27 days. The 280 sections, 
consisting of 28 groups of 10 each, 
were cut from a single piece of red- 
wood to assure uniformity. Adjacent 
pieces were analyzed to determine the 
amount of hot-water extractives in the 
original wood. The amount of residual! 
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| AND/OR SERVICE LINE. TEST. NOW THREW) 
MUELLER H-10916 (HIGH PRESSURE) 
STEEL GATE VALVE TO FITTING. 

| with the MUELLER 


step 3. PLUG! attacu COMPLETION Pury al 
VALVE STEM AND BUSHING, OR VALVE STEME STEP 4 
DEPENDING ON THE FITTING BEING USED, TB VALVE | 
INSERTING TOOL ON H-17145 COMPLETION § INE TO 
MACHINE. ATTACH COMPLETION MACHINE 10% REMOV 
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Service Tee Service Valve Tee Curb Valve Tee 


The Mueller No-Blo The No-Blo Service The No-Blo¥ 
Service Tee with Valve Tee has weld- Valve Tee wilh 
welding or threaded ing or threaded inlet ing or threaded 
inlet and welding, and welding, thread- and welding 
threaded or extended ed or extended out- threaded outl 
outlet—used for mak- let. Equipped withan used as a Cé 
ing connections integral valve which valve or mail 
under pressure where can be closed for. nection for ope 
a valve is not re- shut-offs. Sizes 34”. pressures up © 
quired but a means through 1)4”. psig. Sizes 1” thi 
‘of future stop-off is a": 

desired. Sizes 3” 
through 2”, 
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gep2. DRILL § ATTACH “DH2” DRILLING 

MCUINE TO GATE VALVE. DRILL HOLE IN 

RENEE. RETRACT BORING BAR AND CLOSE 
ye. OPEN BLEEDER VALVE TO RELIEVE 
MESSURE. REMOVE DRILLING MACHINE. 


The “DH2” Drilling Machine 
drills from 14” through 21(”. 
Boring bar travel is 14”. Maximum 
working pressure is 1200 psi at 
100° Fahrenheit. Maximum work- 
ing temperature is 500° Fahren- 
heit at 1000 psi. The ‘“‘DH2” may 
be hand-operated or power- 
operated with the H-600 Air 
Motor or H-602 Gasoline Engine 
Drive Unit. Tools may be fed 
manually or automatically. 














For additional information on 
the “DH2” and related No-Blo 
Fittings, consult your Mueller 
Representative, ‘‘DH2” 
Catalog, or write direct. 
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VE STEM STEP 4. " COMPLETE! OPEN BLEEDER 

| USED, TR VALVE ON BOTTOM OF COMPLETION MACH- 
DLETION ff INE TO CHECK FOR TIGHT SHUT-OFF. THEN 
\CHINE 108 REMOVE EQUIPMENT AND INSTALL COM- 
D INSERLE PLETION CAP. 


MUELLER CO. 


Dependable Since 1857 


: Tee i 

-Blo Cage Nipple 
e with WR NoBlo “Save-a- 
readed iliaive” Drilling Nip- 

2 | ding @with welding inlet 
d outl | outlet 
| a comiited for temporary 

main maections. Gate 
or OP 18 removed and 
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Line Stopper Fitting 

The No-Blo Line Stop- 
per Fitting—used to 
make stop-off on serv- 
ice line or main, per- 
mitting repair or re- 
placement of the line 
without shutdown or 
loss of gas. 


Extension Stopper Fitting 


The No-Blo Extension 
Stopper Fitting—used 
in new construction to 
make provision for 
future deadend ex- 
tension or lateral ex- 
tension, 


Stee! completion caps furnished on request for installa. 


tions on lines carrying up to 1200 psig. 


MAIN OFFICE & FACTORY DECATUR, ILLINOIS 


This is another of a series showing the broad 
application of Mueller No-Blo Fittings and. 
Machines used for their installation. 














TABLE 2. Results of decay tests and chemical anda: after fending 1, 3, 9, ant 27 roe 








Residual extractives 


Weight loss due to 














Original ———-—-—— ~ Cellulose ut 
hot-water Ale ror (Cross & Ratio of Fusle Lenzites 
Sample extractive Hot water benzene Bevan) Lignin cell slose 4856! 4789! monticola _trabea 
Group No. Leaching conditions Percent Percent Percent Percent Percent tolignia Percent Percent Percent Percent 
1 1 day in water 11.4 3.40 0 3.0 39.3 21.6 
l 2 3 day in water 11.4 1.50 0 6.8 46.8 257 
3 9 day in water 1.2 1.38 U x0 47.4 22.2 
4 27 day in water 11.2 1.37 i 3.8 5.4 1.48:] 0 79 50.8 
5 1 day i in 2000 ppm Na2CO 11.3 3.26 24 5 53.4 51 y 32.2 
6 3 day in 2000 ppm Na2CO; 11.4 3.21 25.4 54.8 51.0 47.2 
2 7 9 day in 2000 ppm NazCO; 11.0 2.73 F 7 24.1 52.9 53.7 47.6 
8 27 day in 2000 ppm Na2CO 10.9 2.66 41 57.8 34.8 1. 66:1 24.8 41.8 54.6 
9 1 day i in 200 ppm NayCOs 11.4 2.66 4.0 29 1 38 2 22.4 
10 3 day in 200 ppm Na2CO; 11.4 1.57 9.4 38 6 45 0 33.4 
3 11 9 day in 200 ppm Na2CO; 9.7 1.47 : ' 11.8 32.9 53.0 42.0 
12 27 dayi in 200 ppm Na2CO; 9.7 1.47 26 56.0 35.1 1.59:1 13.6 33 2 52.3 
13 1 day in 2000 ppm Na2CO; + Air 11.0 3.46 20.9 43 3 51 2 31.9 
14 3 day in 2000 ppm Na2CO; + Air 11.2 3.53 22 2 39 vt) 53.7 42 4 
4 15 9 day in 2000 ppm NaeCO; + Air 10.0 3.19 P P F 20.6 46 2 54.5 34.6 
16 27 day in 2000 ppm Na2CO; + Air 10.0 3.17 .24 51.4 33.7 1.52:1 20 2 68 6 55 4 
17 1 day in 200 ppm Na2CO; + Air 11.0 3.38 3.0 16 4 37.7 20 2 
18 3 day in 200 ppm Na2CO; + Air 11.3 2.13 8.8 32.4 41 0 32 0 
5 19 9 day in 200 ppm Na2CO;3 + Air 10.0 1.69 . i . 12 8 40 8 49.6 36.2 
20 27 day in 200 ppm Na2COs; + Air 10.0 1.69 11 D7 .2 35.0 1. 63:1 16.5 47 6 54 4 
21 1 day in 100 ppm Cl. 10.8 2.82 0 9 6 39.0 25 6 
22 3 day in 100 ppm Cl» 9.9 2.20 0.9 15.9 41.0 27.0 
6 23 =. 9 day in 100 ppm Cl, 10.0 1.74 ’ 7 2.9 20 2 49 2 21.6 
24 27 day in 100 ppm Cl, 9.8 1.45 32 56.2 35.9 1.57:1 29 26.0 52 8 a 
25 1 day in 10 ppm C12 10.3 3.12 0 2.0 38.0 17.4 
26 3 day in 10 ppm Cly 9.7 1.54 0 8 2 45.2 23.2 
7 27 9 day in 10 ppm Cl 10.0 1.26 s 0 9.6 50.9 27.3 
28 27 day in 10 ppm Cl» 10.0 1.05 37 55.5 36.9 1.54:1 0 6.2 53.0 
29 + Unleached 0 1.6 22.8 9.4 
! Cultures Nos. 4856 and 4789 were isolated from en redwood cooling-tower alate. 
oa a = Sein tee 7" — ters. The concentrations were within 
“—— _TABLE 3. Comparison ‘ofr results from Table ter leaching ay. the range of possibilities but above that 
Lem of weight dus to! ices ae? commonly encountered in service. The 
Poria Lenaities Hot-water — leaching was done at 50 C (122 F) 
Group Solution 4856 4789 ~—montico trabea extractives to lignin ance ee : : . 
Unleached Water 0 16 228 94 10.5  1.42/1 which is a high average temperature of 
7 10 ppm Cl» 0 $.3 45.2 23.2 3.12 1.54/1 the water to a cooling tower. 
1 HO. 0 6.8 46.8 25.7 3.40  1.48/1 All , f - 
6 100 ppm Cly 0.9 15.9 41.0 27.0 2.82 1.57/1 specimens were cut from a single 
ee +. 2: 8 FF = fe. block of straight-grained redwood hav- 
e pm NaeVU3.. ox oF . i 
4 2000 ppm NaCOs, Arerated 22.2 39.9 53.7 42.4 3.46 1.52/1 ing normal density. They were arranged 
2 2000 ppm Na2CO3..... 25.4 54.8 51.0 47.2 3.26 1.66/1 





1 
2 


extractive soluble in hot water and al- 
cohol-benzol was determined for each 
leaching period, and those leached 27 
days were analyzed for cellulose and 
lignin. A visual examination of the 
specimens showed a greater variation 
in chemical deterioration than was dis- 
closed in these determinations. 

Decay tests also were run in which 
the test blocks were inoculated with the 
culture of a wood destroyer and allowed 
to incubate under controlled condi- 
tions for 90 days. The loss of weight 
serves as a measure of the damage done 
by the fungus. Two of the organisms, 
Poria monticola and Lenzites trabea, 
normally produce brown rot in soft- 
wood, and the other two are cultures of 
white rots isolated from infected cool- 
ing-tower lumber. The decay tests serve 

$ a direct measure of the loss of dura- 
bility, and they also proved to be a 
quite accurate indication of the amount 
of chemical attack that had taken place. 
The results are shown in Table 2.? 

The ratio of cellulose to lignin in- 
creased in all cases over that normal 
for redwood, indicating a loss of lignin 
that can be caused by either alkalies or 
oxidizing agents. The toxic extractives 
of redwood generally are considered to 
be soluble in hot water, and they 
showed considerable loss during the 
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Cultures 4856 and 4789 were isolated by the U. 8. Forest Products Laboratory from decayed redwoed in cooling towers. 
Per cent hot-water extractives and ratio of cellulose to lignin based on analyses a after 27 days of leaching. 


Saeegee ie 


leaching, but the reduction in durability 
did not follow too closely the loss of 
hot water extractives. The trends be- 
came apparent in the | and 3-day ex- 
posures and seem to reach a maximum 
and became constant before the 9 
days or 27 days were reached. A com- 
parison of the results at the end of | 
day are shown in Table 3. Leaching in 
distilled water resulted in some loss in 
durability. A chlorine concentration 
of 10 ppm, which is in excess of that 
normally used to control algae, caused 
slightly less damage than distilled water 
in most cases. A chlorine concentra- 
tion of 100 ppm had about the same 
effect as 200 ppm of sodium carbonate 
which is not an unusual concentration. 

A second project* was undertaken 

a later date to determine if other 
impurities commonly found in circu- 
lating waters contribute to chemical 
attack. Both chemical attack and decay 
lower the structural strength of wood, 
and the Forest Products Laboratory 
used a Tinus Olsen stiffness tester in this 
series of experiments to evaluate the 
effect of the various solutions on the 
wood. The objective was to obtain ac- 
celerated tests that would reasonably 
approach actual operating conditions. 
Eight chemicals were selected that are 
commonly present in circulating wa- 


in sets of five in order to obtain five 
replicates, with adjacent sets used as 
controls. Table 4 shows the average 
breaking strengths in inch-pounds. The 
per cent strength as compared to the 
control pieces is shown in Table 5. It 
is interesting to note that the breaking 
strengths of the control pieces did not 
decrease to any great extent as the 
leaching time increased. The variations 
of the controls for each duration of ex- 
posure show how the properties of 
wood may vary within a single board. 

The relative effect of the various ma- 
terials changed somewhat with time, 
but the sulphates and sodium chloride 
resulted in the least reduction in 
strength, and in most cases had less 
effect than distilled water. Sodium hy- 
pochlorite in a concentration of 100 
ppm had a surprisingly small effect, 
while its relative effect at 1000 ppm 
became progressively worse as the time 
of exposure increased. The two acid 
salts, ferrous sulphate and sodium bi- 
sulphite, had less effect than might be 
expected 


Sodium Carbonate Effect 

Former laboratory tests, as well as 
operating experience, indicate the 
harmful effect of sodium carbonate 
which was again verified. Sodium bi- 
carbonate was included in this series of 
tests because operating experience in- 
dicates that it is harmful to the lumber 
in a cooling tower. A concentration of 
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TABLE 4. Breaking strengths of thin 
sections after leaching 1, 3, and 9 
months. 


Average hoeahing strength (in in. lb )* 


1 Month 3 Months 9 Months 


sonia phonics tinngiemmmantaataatatinis 





Con- Con- Con- 
Solu- ppm Test trol Test trol Test trol 
(Group tion Strength piece piece piece piece piece piece 
1 NaxCO; 1,000 1.33 1.18 79 
2 Water 2.06 Lae 1.83 
3 NaeCO; 10,000 97 .78 59 
4 ae 1,000 1.96 1.75 1.54 
5 Wat 2.12 2.00 1.92 
6 NsHCOs 10,000 1.71 1.52 1.06 
7 NaOCl 100. 2.05 2.19 1.70 
8 Water 2.01 _ 2.09 1.91 
9 NaOCl 1,000 1.65 1.02 12 
A NaoSO, 1,000 1.81 1.99 1.78 
B Water 1.60 1.87 1.80 
C NaSO; 10,000 1.7 1.84 1.68 
D NaHSO; 1,000 1.82 1.69 1.37 
E Water 1.80 1.94 1.86 
F NaCl 1,000 1.91 1.62 2.05 
H CaSO, 1,000 2.23 2.36 2.09 
J Water 2.28 2.16 2.04 
K FeSO, 1,000 2.08 1.87 1.50 











2s Y Bach value is s the average of 5 5 replicates. 


10,000 ppm was much more harmful 
than 1000 ppm, although the latter 
concentration did not appear to be too 
detrimental in the leaching tests. Many 
observations of actual cooling-tower 
installations show that serious deterio- 
ration of the wood in the flooded por- 
tions of the tower occurs when concen- 
trations of sodium bicarbonate are as 
low as 200 ppm. 

Table 6 shows the pH values of the 
solutions at various stages during the 
leaching tests. The solutions were 
changed daily for the first 5 days and 





TABLE §. Data een Table 4 showing per cent break main. 








1 Month a Months 
Rank ppm Solution Percent ppm ” Solution 

1 1,000 NaeSO; 1.13 1,000 CaSO, 

2 10.000 NaS, 1.06 1,000 Na2SO, 

3 1,000 NaCl 1.06 100 NaOCl 

4 100 NaOCl 1,02 10,000 NasSOQ, 

5 1,000 NaHSO; 1.01 1,000 NaHCO; 

6 1,000 CaSO, .981 1,000 NaHSOs; 

7 1,000 NaHCO; .920 1,000 FeSO, 

8 1,000 FeSO, .920 1,000 NaCl 

9 1,000 NaOCl .820 1,000 NaHCO; 
10 10,000 NaHCO; 81 1,000 NasCOs; 
11 1,000 NaeCOs 65 1,000 NaOCl 
12 10,000 NasCO; .47 10,000 NasCOs 











9 Months - pH 
Percent ppm Solution " Pereent Initial 1 Month 

1.09 1,000 NaCl 1.10 5.53 4.97 
1.06 1,000 CaSO, 1.02 5.53 4.75 
1.05 1,000 NaeSO, 99 5.65 5.27 
.98 10,000 NaeSO, .93 5.56 6.72 
.88 100 NaOCl 89 7.55 5.80 
87 1,000 NaHCO; 80 7.71 7.81 
87 1,000 FeSO, = 3.43 3.33 
83 1,000 NaHSO; 74 3.25 4.36 
Be 10,000 NaHCO; 55 8.03 8.33 
67 1,000 NasCOs .43 10.43 10.48 
.49 10,000 Na2CO; .32 10.92 10.92 

1, NaOCl 06 10 10 6.13 


| 
| 














TABLE 6. pH-Values of solutions used 
in leaching tests reported in 





Tables 4 and 5. 
= ; sei iD Eases 
break- 
ing pH Value 


ppm strength—————-—-— 





Concen- after After After After After , 


Solution tration 9 mos. Initial 24 hrs. 1 mo. 3 mos. 9 mos. 


NaCl 1,000 1.104 5.53 4.08 4.97 4.24 6.07 
CaSO, 1,000 1.027 5.53 3.67 4.75 3.10 5.86 


Water 1.000 5.78 4.32 4.96 5.73 6.25 
Na2SO; 1,000 .980 5.65 4.05 5.27 5.33 6.63 
Na2SO, 10,000 .915 5.56 3.87 6.72 7.37 6.94 
NaOCli 100.893 7.55 4.52 5.80 6.62 7.76 
NaHCO; 1,000 .805 7.71 6.97 7.81 8.72 8.82 
FeSO, 1,000 .739 3.43 3.47 3.33 3.25 3.12 
NaHSO; 1,000 .739 3.25 3.67 4.36 3.26 2.46 
NaHCO; 10,000 .555 8.03 7.97 8.33 8.86 8.81 
NazCO3 1,000 .431 10.43 8.93 10.36 10.33 10.22 
NasCO; 10,000 .323 10.92 10.18 10.92 10.83 10.80 
NaOCl 1,000 .061 10.10 4.94 6.13 7.17 7.32 








weekly thereafter. Variations in pH- 
values for the different solutions prob- 
ably reflect the effect of materials dis- 
solved from the wood. The relation- 
ship between initial pH-value and the 
percentage breaking strengths at the 
end of 3 and 9 months is shown in 
Figs. 1 and 2, respectively. 


Fig. 3 shows the relationship be- 
tween percentage breaking strength and 
time for each solution. It will be noted 
that the neutral salts had about the 
same effect as distilled water. The two 
acidic salts caused some reduction in 
strength, sodium bisulphite doing con- 
siderable more damage than the same 
concentration of sodium sulphate. 
Varying the concentration of sodium 
sulphate from 1000 to 10,000 ppm had 
a negligible effect on strength and pH- 
value. Increasing the concentration of 
the sodium hypochlorite, bicarbonate, 
and carbon solutions resulted in greater 
reduction in strength and also increased 
the pH-values. These results show that 
the effect on the wood is not primarily 
a function of pH-value, but ° F the 
chemicals present and their concen- 
tration. : 


Deterioration at Iron Fastenings 
Chemical deterioration often occurs 
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FIG. 1. Relationship between pH-value and per cent breaking 
strength after leaching thin redwood specimens in various solu- 


9 months. 


tions for 3 months; percentage based on controls leached in dis- 


tilled water. 
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FIG. 2. Same as Fig. 1, but showing results after leachinz 
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Duration of Leaching - Months 


FIG. 3. Relationship between per cent breaking strength and 
duration of leaching for series of tests referred to in Figs. 1 and 2. 


in wood at points adjacent to iron 
fastenings, and this condition has been 
found in cooling towers but only in 
the non-flooded portions. This type of 
deterioration is attributed to the prod- 
ucts of corrosion which may act as 
oxygen carriers, and it was for this 
reason that ferrous sulphate was in- 
cluded in the chemicals used in the 
leaching tests. The results show that a 
concentration of 1000 ppm can cause 
some chemical attack, and higher con- 
centrations are conceivable in localized 
areas. 

The Forest Products Laboratory at 
first suspected the deterioration of cool- 


ing-tower lumber to be due largely to 
chemical attack. Specimens of wood 
collected during a field inspection in 
1949 were analyzed in Madison, and 
the results are shown in Table 7.* The 
first six samples in the table show a 
comparison of the analysis of the sound 
and deteriorated portions of three 
pieces of wood. In all instances the iron 
content was higher in the deteriorated 
portion. It has not been possible to de- 
termine if this resulted from the fact 
that the deteriorated portions were in 
closer proximity to the iron fasten- 
ings, or if the iron had anything to do 
with the deterioration. The reduction 








TABLE 7. Results of chemical analyses of exposed and unexposed redwood. 





Ratio 
Cross & C&B _ Alcohol- Hot- 
Bevan cellulose —_ benzol water 
No. Description of sample cellulose Lignin tolignin extract extractives Sulphur Tron 
Percent Percent Percent Percent Percent Percent 
1 Sound portion of 2 x 6 containing black 52.2 35.4 1,47/1 1.4 3.4 at 0.34 
streaks. 
2 Deteriorated end of No. 1, in contact 41.5 34.8 1.19/1 0.49 4.9 re ey 
with iron clip. 
3 Sound part of another 2x 6sametower. 47.5 34,2 1.39/1 9,1 3.9 0 
No black streaks. 
4 Deteriorated end of No. 3. 38.9 37.3 1.04/1 5.6 6.2 4.9 
5 Sound portion of eliminator slat con- 51.2 36.5 1.40/1 1.5 3.8 
taining decay. 
6 Narrow band of No. 5 in contact with 47.3 36.2 1.31/1 074 4.2 62 
iron support. Decay similar to No. 2. 
7 Deteriorated interior of 1 x 6 casing, 48.5 36.7 1.32/1 59 3.8 21 0 
containing decay. White rot similar 
to No. 10. 
8 Another instance of decay of inside 73 
casing. Typical brown rot. 
9 Section of sound 2 x 4 eliminator sup- 47.7 36.6 1,30/1 2,2 3.0 18 0 
port. Decay in other part of tower. 
10 Analysis of interior of eliminator slat. 50.1 40.8 1.23/1 .07 4.0 12 0 
Same tower as No. 9. Stringy white rot. 
11 Unused redwood. 48.5 34.2 1.42/1 33.3° 9.8 045 0 





* The alcohol-benzol extractive was not determined on this sample. The value given was obtained on a separate sample. 
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in amounts of extractives might be the 
result of oxidation due to the action of 
the iron. This may have lowered the 
resistance to decay and allowed the 
wood-destroying organisms to attack 
the wood. As decay is not limited ig 
wood adjacent to iron, and iron is not 
always present in the deteriorated 
wood, its role cannot be established 
definitely. 

Any oxidation resulting from the 
presence of ferrous compounds should 
increase the ratio of cellulose to lignin, 
Table 3 shows that the ratio increased 
during the leaching tests, but Table 7 
shows that the ratio is lower in deterj- 
orated specimens of cooling-tower 
lumber. 

Similiar results were obtained by the 
Institute of Paper Chemistry in a pro- 
ject sponsored by the California Red- 
wood Association where the only ex- 
ception was an analysis of the outer por- 
tion of wood having a white surface 
attack typical of what is called “delig- 
nified” wood. 


Summary of Chemical 
Deterioration 

Neutral salts commonly present in 
the circulating water have little effect 
on cooling-tower lumber when tested 
under laboratory conditions. 

Acid salts may occur in the circulat- 
ing water owing to the presence of sul- 
phur compounds or ferrous iron. These 
materials weakened the wood to a 
small extent in the leaching tests. Their 
action should be to delignify the wood 
and remove toxic extractives. 

The concentration of chlorine in a 
cooling tower seldom exceeds a few 
ppm and should not have any appreci- 
able effect on the wood. 

Appreciable damage was done in the 
leaching tests by sodium carbonate. 
Sodium bicarbonate had less effect, 
although experience indicates that con- 
centrations of either one in excess of 
100 ppm usually results in appreciable 
chemical attack. The chemical analyses 
of wood leached in solutions of these 
two carbonates and in chlorine show a 
removal of lignin. 

Chemical analysis of deteriorated 
cooling-tower lumber usually shows 
that the cellulose is selectively removed 
faster than the lignin. The conditions 
causing chemical attack in a cooling 
tower should have the opposite effect. 
Conditions are present that can cause 
chemical deterioration although the 
concentrations are so mild that the at- 
tack is undoubtedly slow and should be 
confined largely to the surface of the 
wood. The alkalies and oxidizing agents 
have the effect of removing lignin and 
extractives as is indicated in the leach- 
ing tests. The fact that these conditions 
do not appear in deteriorated wood in- 
dicates that the actual attack may be 



























































































be the largely the result of microorganisms | 
ion of that infect the wood after the chemical {HERE'S ay 
d the attack reduces the durability. es 
d the Chemical attack can be minimized 
attack by exercising care in the use of oxidiz- 
ed to ing agents. The principal cause of 
is not chemical attack appears to be the pres- 
rated ence of sodium carbonate or bicarbon- 
lished ate in the circulating water. These may 
be converted to the suiphates by the 
1 the use of sulphuric acid. Some operators 
hould have used sulphur burners in this con- 
ignin, nection. The sulphur dioxide will pro- 
eased duce sulphites rather than sulphates sO 
ble 7 serious chemical deterioration can Oc- 
leteri- cur unless the sulphites are oxidized to 
tower sulphates in the tower. There is evi- 
dence that this conversion is taking 
vy the place. The number of towers that have 
\ pro- used sulphur burners is relatively small. 
Red- None has been observed which shows 
y ex: obvious chemical attack, but the in- 
r por- cidence of decay in these towers indi- 
irface cates that there may be some correla- 
delig- tion. Operators who contemplate the 
' use of sulphur burners should bear this 
in mind and make frequent inspections 
until it is determined definitely if a 
correlation exists. 
nt in 
effect Decay 
rested Wood Preservatives. It has already 
been pointed out that chemical attack | 
culat- lowers the resistance to decay. Wood >: 
f-sul- is used in many types of service where i 
These decay is prevalent, and wood preserva-_ | : 
to a tives will increase the useful life of | 
Their lumber in such cases. A few cooling 
wood towers have been built of pressure- | 
treated lumber in the past, but reliable | 
in a service records are not available so 
~ few it is not possible to evaluate the bene- 
yreci- fits at this time. Several service tests x 
are now in progress, including one ac- 
n the celerated test. The standard service test . 
nate. runs for 20 years, so it will be many id &e wt . 
fect, years before those in progress are com- | : oe ; 
con- pleted. The preliminary results of the | PROVEN PERFORMANCE 
os of accelerated service test show that the | 
iable treated wood is more durable than un- | 
lyses treated wood after 1 year of exposure, 
these but it will not be possible to draw 
se on conclusions until the wood has __| Accepted as a standard of Simplified maintenance and 
een exposed from 3 to 5 years. 
rated Nevertheless, it should be safe to | comparison for the industry dependability keep this ma- 
hows anaes that preservatives will prolong | —the Insley Hoe is rugged, chine on-the-job . . . perform- 
oved the life of wood in cooling towers. The | 
tions lumber in cooling towers is subjected fast, easy to operate. ing profitably. 
oling to severe leaching so satisfactory re- 
ect. sults will depend on deep penetration, 
ause a high retention of chemicals, and rela- | 
the lively insoluble preservatives. These | The Insley Line includes excavators 
e at- conditions may be met by the use of | . 
id be insoluble preservatives applied as a and cranes, 5 to 30 ton capacity — 
the pressure treatment before the tower | crawler or rubber mounted. 
ents is erected. An alternate method offering | 
and a number of advantages is the diffus- 
ach- 10n treatment. | 
rear Diffusion Treatment. The diffusion INSLEY MANUFACTURING CORPORATION - INDIANAPOLIS 
i in- treatment is based on the phenomenon wholly owned subsidiary 
y be that a dissolved solid will diffuse from __ THE MAXI CORPORATION + LOS ANGELES 
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a solution through the water in wet 
wood at a more rapid rate than the 
solution will penetrate dry wood. Dif 
fusion treatments have been used for 
many years, but the Forest Products 
Laboratory. developed the double- 
diffusion method in 1942 that uses two 
solutions applied successively. Much 
better penetrations are obtained in this 
way. The chemicals react within the 
wood to form an insoluble precipitate 
that is toxic to the wood-destroying 
organisms. 

The materials available for use in 
this treatment are similar to many of 
the well-known salt treatments now in 





You don’t need a special- 
ist to recognize Corrosion. 
But you do need one to 
treat it successfully. The 
skill required to achieve 
complete corrosion con- 
trol comes only from the 
knowledge and experience 
gained through years of 
practical application. 


use. Tests have shown that the pene- 
tration and retention obtained are equal 
to that obtained by pressure treatment. 
It can be applied at any time after a 
tower is built and a chemical analysis 
of the wood will show the amount of 
preservative in the wood, so the treat- 
ment can be repeated when or if 
necessary. 

The treatment should not be applied 
until the wood is thoroughly wet, so a 
new cooling tower should not be treated 
until it has been in operation about a 
year. Little deterioration occurs during 
the first year so there is little danger in 
such a delay. Older towers should not 


Recognition of that fact is one reason more and more people are turning t« 


E.R.P. for assistance on vorrosion problems — one reason that thousands o. 


buried or submerged steel structures of all types have been successfully pro 


tected against corrosion by E.R.P. engineers, Corrosion specialists for over 1° 
years, these men are highly trained and well equipped to help you with you 


corrosion problem. Write for full information today. 


yvonne, 
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be treated until after repairs have been 
made and ail weakened wood replaced. 

A number of cooling towers have 
been treated by this process during the 
last two years.” Wood from the towers 
was analyzed soon after treatment and 
periodically thereafter. The initial re- 
tentions have been good and there is no 
evidence of appreciable leaching. The 
first few towers were treated by the 
owners themselves, but many _ users 
were discouraged by the preparation 
necessary to apply the treatment. The 
treatment is now being offered com- 
mercially and the acceptance of the 
service indicates that many towers may 
soon be treated by this method. 


Conclusions 

Chemical attack is closely related to 
the composition of the circulating wa- 
ter. The composition is subject to con- 
trol through water treatment, but cost 
does not always make this practical. 
The operator can avoid practices that 
increase the rate of chemical attack, 
such as excessive chlorination or the 
use of sodiumzeolite softeners that pro- 
duce sodium carbonate. Sulphuric acid 
can be used to lower the pH-value and 
decrease the alkalinity, but there are 
many instances where the cost of treat- 
ment will exceed the cost of replacing 
old lumber in the cooling tower. 

Chemical attack renders the wood 
susceptible to decay, and there is evi- 
dence to indicate that the lumber in 
most cooling towers soon becomes vul- 
nerable to attack. Laboratory tests in- 
dicate that the composition of the cir- 
culating water in most towers should 
not cause serious chemical attack. 
There is considerable evidence to indi- 
cate that much of the deterioration 
commonly attributed to chemical attack 
is actually caused by decay organ- 
isms. If this is true, wood preservatives 
offer the possibility of preventing most 
of the deterioration in cooling-tower 
lumber. 
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FIG. 1. View of completed tank. 


New Method 





FIG. 2. Embossed corrugated aluminum sheets used 
to encase Fiberglass blocks. 


Insulating Hot Oil Storage Tanks 


Glass fiber blocks encased in aluminum sheets 


used on California installation to reduce heat loss 


CorRUGATED aluminum sheets! 
and glass fiber insulation? provide a 
new means of insulating hot oil storage 
tanks on General Petroleum Corpora- 
tion’s tank farm at Terminal Island, 
California. Glass fiber blocks com- 
pletely encased by aluminum sheets 
serve to reduce heat loss, at the same 
time giving the oil tanks an outstanding 
appearance. (Fig 1). Simplicity of 
applying the blocks and aluminum 
plus overall installation costs has cre- 
ated a widespread interest in this 
method of insulating tanks. 

The importance of this new appli- 
cation merits more than passing in- 
terest. The origin and ideas behind the 
undertaking, as well as installation de- 
ails, should prove beneficial to all 
companies having hot storage tanks. 

Use of aluminum to cover the glass 
fiber insulation was decided by General 
Petroleum Corporation after Frank 
Lennon, construction superintendent, 
and R. C. Taylor, Terminal Island tank 


‘Kaiser Aluminum and Chemical Corporation. 


*Owens-Corning Fiberglas Corporation. 


M. M. TILLEY 


farm superintendent, inspected an 
aluminum warehouse: building in the 
Wilmington Harbor area of California 
(near San Pedro). The building, erected 
five years ago, is at water’s edge and 
has been constantly exposed both to 
atmospheric conditions and to the 
severe corrosive action of salt water. A 
visual comparison was made between 
the aluminum siding of the warehouse 
and similar structures made of galva- 
nized iron at the same location. The 
aluminum showed little sign of de- 
terioration. Galvanized sheets were 
badly rusted. Because of this, the de- 
cision was made to proceed with alumi- 
num sheets as a protective covering for 
the glass fiber insulation. 

The complete engineering of the in- 
stallation was supervised by Richard 
Poole of the Fiberglass Engineering and 
Supply Company in cooperation with 
Kaiser Aluminum and General Petro- 
leum Corporation engineers. With the 
quality of the insulating material and 
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the aluminum sheets known, the prob- 
lem then centered in the application. 
Several plans were considered but an 
entirely new method was used to apply 
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on hot oil storage tanks. 


both the insulation and the sheeting to 
the tank. As a result of this innovation, 
one of the most economical and prac- 
tical methods of insulating hot oil stor- 
. age tanks has been devised. 


Application of Insulation 
and Siding 
Because of the size of the tank — 


FIG. > RC. Taylor, Terminal Island tank farm superintend- 
ent, points out embossed corrugated aluminum sheets 


was decided to divide the outer area of 
the tank into individual units or sec- 
tions. This was done by marking off the 
tank into eight segments, with each seg- 
ment subdivided into an upper and 
lower elevation or cell. In deciding 
upon the sectional installation method, 
commercially available 112 in. by 2 ft 
by 4 ft glass fiber blocks and standard 


FIG. 4. Simple oii light pn and rapid handling 
speed insulation of hot oil storage tanks. 





long Kaiser aluminum corrugated 
sheets were used. No special cutting 
or fitting was required for either ma- 
terial; consequently, little waste or 
scrap resulted. 

The first step was complete scaffold- 
ing erection. The second step in apply- 
ing insulation required placing a light 





weight angle-iron step of facing around 
the base of the tank just clear of the 



















120 ft in diameter by 40 ft high — it size 0.024 + in. thick, 26 in. wide, 10 ft 
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PIPE CUTTING AND 
BEVELING MACHINES 





















e QUICKEST IN OPERATION 


e Just slips over pipe , 
e No hinges or latches to open or close 


e LIGHTEST WEIGHT 
e FIVE MODELS 













(for pipe from 
4” to 36 inches) 


e ECONOMICAL 
e FOR RENTAL OR PURCHASE 


Illustrated above: Mathey Pipe Cutting and Beveling Machine. 
Cuts pipe at any predetermined angle. 
illustrated left: Mathey Out- of-Round ita 
sizes of Mathey (and Mathey- -made) Mac el pre 
ht: Mathey Shape and Coupon Cutting 
— i cutting ine intersections and coupons for 
welding analysis. 


LY AVAILABLE 
*COMPLETE STOCKS OF PARTS FOR ALL MATHEY and MATHEY MANUFACTURED MACHINES IMMEDIATE 
Phone 3-3623 and 54- 5141 


Cc. A. MATHEY MASS WORKS, INC. 


212 SOUTH FRANKFORT TULSA, OKLAHOMA 


Fits all 
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The rellable Way to control your pipe line— 


UNION Centralized Transport Control 
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When you use Union Centralized Transport 
Control on your pipe line you have reliable control of “ 
the complete system at your finger tips. Each of the 

many different operations can be quickly accomplished GENERAL APPARATUS SALES 


by merely positioning a switch in the central dispatch- UNION SWITCH & SIGNAL 
ing office. And conditions on the line are clearly 
















indicated on the control panel. DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 
Union Centralized Transport Control is simple in 

operation and utilizes rugged equipment that has been PITTSBURGH 18 SN PENNSYLVANIA 

thoroughly proved. It stays on the job without con- 

stant attention by trained electronic experts. Control NEW YORK CHICAGO ' S. LOUIS SAN FRANCISCO LOS ANGELES 

equipment is mounted behind the panels in convenient, " iemovinaanaine tantratcteie +. sezmaimcaauamaiama lain iain 


General Apparatus Sales 

Union Switch & Signal 

Division of Westinghouse Air Brake Co. 
Pittsburgh 18, Pa. 


Please send me your new booklet which describes the 


plug-connected units that will operate for years with 
a minimum of maintenance. 

This system is a practical adaptation of C.T.C. 
(Centralized Traffic Control) which for more than : . 
25 years has controlled the intricate and extensive pn thor lates italiane tie 
movements of railroad trains the world over. Working ; 








WON isa see aiini ears cote ss. Sanvaia) HOR see 
on exactly the same principle, Centralized Transport a ao sc keane dex Sins eencie ae 
Control will bring your pipe line closer to complete a 2 eee eee 
economy and efficiency of operation. | PIIIINE cine sds cinerea reokdanees ices Ere ae 
Send the coupon for additional information. Lee cena erin eseninainiaaaie can eels alee nite talanianinae aap SEARS 
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“PUTTING 


Perm® 


CLEANING, COATING, WRAPPING & RECONDITIONING 


HOT DOPE 


Straight from the Kettle 
on PIPE PROTECTION 


* 
By Boyd Mayes 


nence | 
Ik PIPE 





@ Ever think about how specialized every- 
thing’s gettin’ to be? One doctor helps get the 
baby born, and right there he quits. You gotta 
get another specialist to keep the kid going. 
One mechanic works on your automobile 
brakes and sends you around the corner to get 
the radiator leak mended. Try gettin’ your 
house fixed and the brick man won't touch the 
boards. If it keeps up the present trend you 
may some day have to have a separate painter 
for each color. Specialization is really not new. 
In the frontier days of West Texas the cow 
man was always takin’ pot-shots at the neigh- 
bor who raised sheep. We got our idea of 
specialization as a kid back in the Piney 
Woods when we found that a coon dog that 
would mess with a skunk wasn't worth 
shootin’. There's a special way to split a stick, 
too, if you want to put a possom’s tail in the 
crack. Specialization’s a good thing, and we're 
all for it. We live by it. We specialize in the 
pipe line business, and we go further than 
that. We're almost in the same category as 
the foot doctor who won't work on nothin’ but 
left big toes. We don't make pipe, don’t bend 
it, don’t dig ditches for it, don't string it nor 
lay it. We don't make pipe winches, booms, 
cradies, saddles, Holiday detectors or any 
other pipe line accessories. We just protect 
pipe for long life, trouble-free service by 
cleaning, priming, coating and wrapping it. 
At that, we admit we're good. We've been 
doing this specialized job for more than a 
quarter century. The woods are full of our 
satisfied customers, but we could still use some 
more. 





ute HOUSTON, TEXAS 
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sand fill level. The tank had previously 
been primed with di-chromate and 
coated with aluminum paint. After tack 
welding the angle-iron in place, it, too, 
was primed with di-chromate and 
painted with aluminum. Painting per- 
forms a dual function: (1) It prevents 
the iron from oxidizing, and (2) insu- 
lates the iron, thus offsetting electro- 
lytic action, the latter being caused by 
salt air, fog, and high humidity. All 
iron work in the installation was treated 
in the same manner for similar reasons. 
Included in such work was the vertical 
anchor strips bolted to simple iron 
brackets, center angle band, and upper 
angle iron facing, the latter units all 
being welded to the tank. Actually, 
little welding was required, however, 
as a safety precaution, the brackets 
were first tack welded in place and 
allowed to cool. Other angles were 
installed similarly, thus avoiding any 
chance of fire or explosion from con- 
tinuous welding heat. 

Midway on the tank and completely 
circling it is an angle iron. This member 
provides support for the upper insula- 
tion and also provides a protective lock- 
ing means for the aluminum sheeting 
below. Welded to the top of the tank is 
an angle-iron section that firmly locks 
the insulation and sheets in position at 
this point. With all iron work in place 
and properly painted, little difficulty 
was experienced in “fitting” the insula- 
tion to the tank. 

Blocks were coursed vertically so the 
horizontal seams were staggered. To 
avoid unnecessary handling, the car- 
ton containing insulating material was 
placed conveniently to the workman 
(Fig. 2). As soon as a row of blocks 
was installed between the verticals, they 
were secured by a primed and painted 
stainless steel band much in the same 
manner as strapping a packing box. No 
attempt was made to apply great strain 
to the band, for its function keeps the 
blocks from falling outward. Bands 
were placed approximately on 2-ft 
centers. 

The angle-iron center band men- 
tioned previously is approximately 19 ft 
by 6 in. above the ground level. This 
permitted use of 10-ft stock size alumi- 
num sheets with ample allowance for 
overlap. The lower tier of sheeting was 
merely placed vertically on the angle- 
iron step with each piece overlapping 
12 corrugations and then banded in 
place. 

The second tier of corrugated sheets 
was secured vertically by improvised 
“S” hooks made from 3SH14 alumi- 
num strips. The hooks were placed 
over the top edge of the lower sheet, 
providing bottom supoprt for the upper 
sheet. The upper edge of these sheets 
was locked under the flange of the 
angle iron. The 10-ft lengths of alumi- 






num were handled quickly and easily, 
Painted stainless steel bands secured 
the sheets radially. Tank expansion and 
contraction were taken into considera- 
tion and provision made so the alumi- 
num and insulation could move 
accordingly. 

The weight of glass fiber blocks and 
aluminum both are considerably less 
than other types of insulation. Alumi- 
num weight savings alone over galva- 
nized sheet amount to more than 60 
per cent. This proved a considerable 
factor in handling the aluminum on the 
installation and was reflected in the 
overall cost of the job. 

Application of insulation and sheet- 
ing on the upper sections of the tank 
merely duplicated that of the lower 
cells. The work of insulating 15,000 
sq ft of tank surface was completed in 
less than 2 weeks. 

The finished job showing complete 
insulation and sheeting in Fig 3 indi- 
cates the non-glare embossed surface 
of the aluminum. Even in the brightest 
sunshine reflections are subdued and 
pleasing to the eye. The same attractive 
appearance will be lasting without fur- 
ther maintenance. 

When tank inspection is necessary, 
it will be a simple matter to remove 
the binding straps, aluminum sheets, 
and insulation at any one-sixteenth area 
of the tank. The material is set aside 
during inspection or repair and then re- 
placed without loss or trouble. 

Effectiveness of this insulating 
method is shown by the following tem- 
peratures. The uninsulated tank 
dropped 10 F per day under normal 
weather conditions, and required 48 to 
72 hours to heat; also steam was used 
continuously. The insulated tank 
dropped | F per day and required less 
than 24 hours to heat. Furthermore, 
steam may be shut off for 8 to 12 hours 
after pumping temperature is reached. 
This results in substantial operating 
cost savings in addition to steam 
savings. 


Summary 


It should be Stated that the cost 
factor in the San Pedro area may differ 
from that in other localities. This is 
directly reflected by the local labor 
cost, cost of material, transportation, 
etc.; however, it is a simple matter to 
make comparison for it is assumed 
that the same savings will apply for 
similar insulating jobs. xe 





The Kentucky Colonel always closed 
his eyes when he took a drink. One day 
someone asked him why, and he ex- 
plained: ‘‘The sight of good likkah al- 
ways makes mah mouth watah, and Ah 
don't want to dilute mah drink!" 
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Pile driver on site at Gretna, Manitoba, station exten- 
sion being constructed for Interprovincial Pipe Line 
Company. 


Soils that can't support weight of stations 
and equipment are problem on Canadian 
pipe lines; driving deep piles that support 
reinforced concrete slabs is solution 


Piling Firms Up Foundations for 
Interprovincial Stations, Tanks 


FIGHTING battles with water on the 
surface of the ground is nothing new 
to pipe line construction spreads work- 
ing in Manitoba and eastern Saskatche- 
wan, Canada, but the summer of 1954 
renewed acquaintance with the peren- 
nial problem of water below the sur- 
face, combined with quicksand, when 
special construction crews tackled the 
job of building pumping station exten- 
sions at Glenboro and Gretna, two of 
three Manitoba stations on the Inter- 
provincial Pipe Line Company’s main 
line. 

Ground conditions were different at 
the two stations, but both presented 
the same problem; how to place foun- 
dations that would not move under the 
weight of the superstructure or shift 
with the spring heaving of the ground 
and the alternate swelling and shrink- 
age caused by moisture conditions in 
the summer. At Glenboro, the soil 
structure is very soft clay, which is par- 
ticularly susceptible to shifting or sink- 
ing under weight. The Gretna soil is 
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stratified, wth quicksand layers and 
water channels intermingled, provid- 
ing no base for a foundation as they 
occur within 3 to 4-ft of the surface. 
Approximately 35 ft below grade 
occurs a layer of “blue clay,” which is 
practically impervious to water, well 
compacted, and homogeneous, and has 
a bearing strength sufficient to support 
the concentrated weight of the brick, 
concrete and steel station building with 
its pumps and engines, as well as the 
tankage outside. No specific data are 
available on the bearing strength, but 
it is significant that no shifting or settle- 
ment has occurred in 4 years since the 
stations were built on foundations laid 
in the same manner as those which have 
just been completed this summer. 
The basic method of establishing 
foundations is to drive 40-ft piles to 
refusal depth, at close intervals and in 
straight lines along both axes of the 


. | EXCLUSIVE | 





rectangular building. At both stations 
the building extensions are 112 ft long 
by about 50 ft wide, designed to ac 
commodate 3 new engines and pumps 
of which 2 are to be installed immedi 
ately and foundations poured for the 
third as reserve capacity. In the case 
of new tankage to be provided, the 
3 tanks for each station are 104 ft 
diam. Each has been piled with 492 
piles, also set in straight lines. 

The piles were bought in British 
Columbia and treated with creosote in 
the Calgary, Alberta, plant of Cana 
dian Creosoting Company, Ltd. They 
are 12-in. diam at the butt, with a slight 
taper which facilitates driving. Two 
3'4-ton steam hammers were used on 
each job, with average capacity of 120 
blows per min and maximum some 
what higher. The contractor admits it 
was “tough driving,” with refusal depth 
in a few instances being a matter of 
judgment as one pile broke the ham 
mer and caused an expensive repal! 
job. Steam was generated in on-site 
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boilers, feeding through hose lines to 
the truck-mounted drivers. 

After the piles were driven to refusal 
depth, an average height of 3 to 4-ft 
remained above ground and this was 
cut off to about 12-in. by gasoline 
powered reciprocating hand saws, each 
one requiring only one man to operate 
and furnishing a neat, clean cut at a 
high rate of speed. 

Gravel fill was spread over the 
ground, to protect the reinforcing steel 
skeleton from the ground water level, 
A reinforced concrete platform 18-in. 
thick was then poured as a continuous 
monolithic spread at high speed. The 
tanks were foundationed with a flat 
slab, while the station foundations re- 
quired wall rising a few inches above 

Gravel fill being worked into tank base. Cut piles are in foreground. the slab. 


Aggregate for the concrete work was 
brought in from the nearest available 
gravel pits with suitable type of aggre- 
gate. In the case of the Gretna station 
the pits were located at Bird’s Hill, 15 
miles northeast of Winnipeg and ap- 
proximately 100 miles northeast of the 
station site. Gravel was all moved by 
rail to the siding in the town, half 
a mile from the station, and hauled by 
truck to the mixing site. The mixed 
concrete was hauled to the foundation 
sites by buggies with 6 cu ft capacity 
in a streamlined operation which in 
every case resulted in a complete pour 
within one rather long working day. 
Crews generally worked a 6-day week, 
to make up for complete suspension of 
operations for several days at a time 
during an unusually severe rainy period 
in May and June. 

The heads of the piles extend up 
Form for tank slab, reinforcing steel in place and ready for concrete pour. 6-in. into the concrete slab, to provide 
Piles can be seen beneath steel gridwork. a solid bond and also to prevent as far 

as possible the absorption of any 


ground moisture through the end of 
the timber. 





Engineering specifications and design 
were done by the Interprovincial en- 
gineering staff, under direction of 
Roger Clute in Edmonton. The general 
construction contract was let to Bird 
Construction Ltd. of Edmonton and 
Winnipeg, and the piling contract was 
handled by Macaw & Macdonald of 
Winnipeg, an engineering and construc- 
tion firm which did a similar job on the 
Hardisty station in eastern Alberta 
when it was built in 1950. Arthur 
Macaw was general superintendent. 


The Gretna station, it should be 
mentioned, is a historic structure, as 
the site on which it is located was under 
several feet of water in the Red River 
flood of 1950, and it was necessary to 
fill the site to a height of 7 ft to ensure 
that the station foundations would be 

above the flood level of that year, high- 

Pouring foundation superstructure walls on Cromer station extension of est in the history of the Red River 
Interprovincial Pipe Line. Expansion will give line added capacity. Valley. eee 
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The protit tool that keeps 
pace with the expanding 
Petroleum Industry 
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Oil and gas production and distribution is being maintained today by 


: hundreds of companies with the direct help of Motorola radio 
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communications. 








Easily integrated into your existing operation—for improvements in 





On a remote strip of pipeline, a road super- 


intondent enchanges seme eritien! information customer relations, maintenance schedules, employee relations, 
with his spread foreman some 22 miles away 
saving several hours delay of another com- 
plete work unit. 


up 
fide 
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cost control, and a multitude of minor problem areas. F 


Remember! To attain maximum performance at maintained minimum 
cost per unit per month—most companies insist on Motorola equipment 


to do the job. They have learned from first hand experience to count ' 





sign on superior and reliable performance ...and they have found: 
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It Pays to operate Your Own 

2-Way Radio Communications, 

the tool pioneered to practical success 
by the world’s largest exclusive radio 


Alert dispatcher ‘quarterbacks’ important and electronics manufacturer 


movements far and wide while his hourly 
record shows proof of tremendous accumu- . ° ° ° 
lated savings in time, equipment, fuel and Motorola . . . the complete supplier of radio communications and 


ee Sper industrial control, microwave relay, power line carrier, supervisory con- 
trol, frequency shift V.F. carrier; mobile communications, and telemetering 
equipment. 


Motorola 2-way Radio 


RADIO COMMUNICATIONS 
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Motorola Communications & Electronics, Inc. 
A SUBSIDIARY OF MOTOROLA, INC. 


4501 W. Augusta, Chicago 51, Ill. ° Rogers Majestic Electronics, Ltd., Toronto, Canada 
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Map shows route of 20-in. line between Lirette and New Orleans. 











Building a 44-mile, 20-in. line through South Louisiana for United Gas 
Pipe Line, semi-marine construction forces faced some of the. . 


World's 


Across the marshlands of South 
Louisiana, through some troublesome 
but familiar pipelining country, United 
Gas has built a 44-mile pipe line to 
strengthen its Lirette-New Orleans sys- 
tem that delivers gas into the greater 
New Orleans area. 

The new extension is a 20-in. lateral 
that extends from a point on the exist- 
ing Lirette-New Orleans line near the 
Lirette field, located a few miles from 
the Gulf of Mexico, northeast to a 
point on United Gas Pipe Line Com- 
pany’s existing facilities near the city 
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of New Orleans. It will help meet the 
increasing fuel demands of the New 
Orleans market area, including those 
of the Kaiser Aluminum Plant which 
now ranks as the largest aluminum re- 
duction plant in the United States and 
the second largest in the world. 

Terrain encountered by semi-marine 
construction forces along the route 
included marshes, cypress swamps, and 
cane fields of Terrebonne and Jeffer- 
son parishes, long recognized as some 
of the world’s toughest pipelining 
terrain. 


Toughest Pipelining Terrain 


Of the 44 miles involved in the con- 
struction of the new line, only a small 
portion could be negotiated -by con- 
ventional pipelining methods. Most of 
the line was laid either in canals 
dredged along the right of way or in 
ditches dug by draglines where the 
ground was solid enough to support 
heavy equipment. 

Working mostly from barges and 
push-ramps, contractors’ forces com- 
pleted the 40 miles of the project early 
last November. 

Beginning at a point on United’s ex- 
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GEAR DRIVES 


for every type of pumping service 


Complete service to the Petroleum Industry 
by Western Gear Works includes the design, 
production, testing and application 
of all types of gear drives. 


WESTERN GEAR 


“Good Gears Since 1888” 






STANDARD 


PEED-REDUCERS 
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Write on your letterhead 


for Bulletin 5204 
“Gear Drives for 
Pipeline Service” 





WESTERN GEAR 


PACIFIC-WESTERN PRODUCTS | coved Suna? ® 






PACIFIC GEAR & TOOL WORKS - SOUTH WESTERN GEAR WORKS 
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Aerial view of pipe laying barge churning 
across marshy terrain behind dredges. 


isting Lirette-New Orleans line in 
Terrebonne Parish, the new line ex- 
tends in a generally northeasterly di- 
rection across the marsh and passes 
just south of Lake Salvador before 
turning north toward a junction with 
United’s existing facilities near New 
Orleans. 

The 20-in. OD, 5/16-in. wall pipe 
for the project was coated at Harvey 
and moved-by barges down through a 
network of canals and inland water- 
ways to the job locations. A %-in. coat- 
ing of somastic was applied to the en- 
tire 44 miles of pipe, and on all but 
approximately 3 miles, a heavy jacket 
of concrete with a minimum thickness 











of 17%g-in. was added to give the pipe 
sufficient anchorage. 

The original 5/16-in. wall pipe 
weighed approximately 65 lb per lineal 
foot. With the added coatings, it 
weighed slightly over 235 Ib per lineal 
foot on the concreted portion when 
ready for laying. 

The marsh country is a maze of 
canals and other waterways, and the 
new 20-in. line crosses more than a 
score of them along its course, includ- 
ing 5 major streams. Largest is the 
Intracoastal Waterway, an inland ship- 
ping lane that intersects the pipe line 
route about 16 miles southwest of 
Harvey Junction. Heavy %-in. wall 





bayous and canals to job site. 
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Pipe was coated and wrapped at yard, moved by barge through 


Dredges at werk digging canal through 
marshy South Louisiana country. 








pipe with added coatings of somastic 
and concrete was used on_<all crossings. 
The line was laid in 2 sections. The 
west end, approximately 17 miles long, 
extends from Lirette to the banks of 
Bayou Lafourche, and the other seg- 
ment reaches east from Lafourche to 
the terminus in Harvey Junction. 
Laying operations consisted pri- 
marily of pushing long sections of pipe 
into the swamps from barges and push- 
ramps, and stovepiping other sections 
joint by joint from the laying barges. 
Concrete-coated pipe was used on 
all but approximately 2000 ft of the 27- 
mile section between Bayou Lafourche 
and Harvey Junction, and all but about 


Close-up view of heavily-weighted 20-in. pipe running off rear 
of pipe laying barge. 
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Miost of the world’s 

most modern pipelines 

are tied together with 
W-K-ME VALVES 


W-K-M Manvuracrurinc Company, Inc. 


asussipiary of 0,C,f> in pusTRIES 
[Ew SO FO O24 FF Ee 8 
P. O. Box 2117 Houston 1, Texas 
Los Angeles, Caiif. 
Export Office: 30 Rockefeller Plaza, New York, N. Y. 
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Crane picks up joint of concrete-coated pipe aboard barge, swings Pipe was stove-piped joint 
into place for welding. lowered from barge. 


Lining up section of pipe for welding on one of several push ramps Buoys are attached to long pipe string ready to be shoved out into 
used during job. the swamps. 


eo 


ae . % ORE -. 


Welding joints of Somastic-coated pipe in cane field along right- Tractors working on specially erected push ramps prepare to 
of-way. shove a section of pipe. 
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Here's the inside story of 
Speed oMalu 


® 


... foday’s most advanced shovel-crane control system 











Speed-o-Matic hydraulic clutch piston automatically self-compensates 
for normal lining wear and heat expansion. Weeks and in some cases 
months may pass before clutch adjustment is necessary. Less mainte- 
mance means more Output per day. 





QQ) SPOTS OVA DIME EVERY TIME 
S 





















REALLY SMOOTH... 
NO GRABBY 
CLUTCHES HERE! 








Speed-o-Matic’s smoother, faster operating cycle makes dig-swing- 
dump action one fluid motion. Variable hydraulic pressure is trans- 
mitted directly to the clutch, eliminating external mechanical linkages 
There’s no jerk, jump or balky action. 











BY GOSH NOW IM | 
FIT AS A FIDDLE 
AT QUITTIN' TIME/ 
_/ 


You get perfect “feel” of the load at all lever positions. Assures spot- 
ting heavy or light loads easier, safer and with pinpoint accuracy 
unparalleled in the shovel-crane field. Accurate fingertip control 





means more loads per day. 


Only LINK-BELT SPEEDER has Speed-o-Matic 
power hydraulic controls 


Yes, only Link-Belt Speeder offers you true power hydraulic 
control on shovels, cranes and draglines. It’s the famous 
Speed-o-Matic control that can boost your daily production 
output as much as 25%! 

It’s one of many extras that are standard equipment on 
every current model Link-Belt Speeder, which makes it the 
most advanced line on the market today. You'll find all the 
facts on Speed-o-Matic in this new Bulletin No. 2424. For 
your copy, see your nearest distributor, or write direct. 

13,636 
Factory-trained distributor sales and 
service specialists—everywhere 


BUILDERS OF A COMPLETE LINE OF CRAWLER, TRUCK AND WHEEL-MOUNTED SHOVEL-CRANES 





To obtain more 
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Easy-operating, short-throw levers give instant, positive response. 
Steer controls on control panel operated with a flick-of-the-wrist 
motion. All controls are conveniently grouped on operator's panel. 
Every machine movement is always smooth, always precise! 





| 







Link-Belt Speeder Corporation 
Cedar Rapids, Iowa 







Please send me free Speed-o-Matic bul 
letin No. 2424, “Here's The Inside Story.” 


Name 


Company 
Address 
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Changes at Lirette station included check meter and scraper trap installation, shown 


under construction here. 


12,000 ft of the stretch between the ex- 
isting Lirette-New Orleans line and 
Bayou Lafourche. 

In the extremely marshy areas, it 
was sometimes necessary to dredge 


canals which in some cases were as 
wide as 40 ft. In areas where the ground 
was firm enough to permit the opera- 
tion of heavy equipment on steel mats, 
dragline ditch was dug and the pipe 





shoved in from barges or push ramps. 
Of the 44-mile total, it was necessary 
for approximately 32 miles of the line 
to be laid in canals and about 11 miles 
in dragline ditch. 

Twenty-seven miles of canal exca- 
vation was made across the swamps, 
and about four miles of existing cana] 
that could be used was cleaned out. 
Minimum width and depths were 
dredged to provide ample flotation fo; 
the pipelaying barges that followed, 
In the canals a “pipe pocket” was dug 
in which the line was laid. 

In some instances, pipe was welded 
into long sections, buoyed with drums, 
and then shoved into the swamp from 
push-ramps. When the section reached 
location, the buoys were cut loose to 
allow the line to sink down into the 
swamps. In other areas pipe was welded 
and laid, joint by joint, from work 
barges operating in the canals. 

The longest single shove, consisting 
of a 9277-ft section, was made from a 
push-ramp and pushed into dragline 
ditch. The longest shove off a barge in- 
volved approximately 8800 ft of pipe. 

In addition to main line construc- 
tion, the project also necessitated a con- 
siderable amount of yard work. This 
included check meter and scraper trap 
installations at Lirette, and scraper 
trap, separator, and meter installations 
at Harvey. eee 
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EXCEL-SO 











SEPARATORS* 


The only high-volume strainer that removes water as well as dirt from 


finished petroleum products. 


CHECK INTERIOR CORROSION! 


PROTECT PUMPS AND METERS! 


Now available with quick-opening head and new 
EXCEL-SO REPACK CARTRIDGES 


Write for 
complete 


- information. 


PHILLIPS PIPE LINE COMPANY uses EXCEL-SO sepa- 
rators ahead of desiccant dehydrators to remove free 
water and protect desiccant bed. 





WARNER LEWIS COMPANY 


DIVISION OF FRAM CORP. @ BOX 3096 @ TULSA, OKLAHOMA 
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To obtain more information on products advertised see page E-43 
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Pipeline 
Cleaner 





for BETTER cleaning of 
CRUDE LINES 
PRODUCT LINES 

NATURAL GAS LINES 


FOR DETAILS WRITE 


Pipeline Cleaners Co. 


Fort Madison, lowa 
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Cold, muskeg swamps, permafrost, mosquitoes — 


Modern trailers and modern facilities provide camp at Tanacrose for contractor’s crews. 


P 616.05 


“Unusual” Describes Alcango Pipe Line 


THE statement, “in Alaska, the un- 
usual is usual” certainly applies to the 
current construction of the 625-mile 8- 
in. “Alcango” military products pipe 
line from Haines to Fairbanks by Wil- 
liams Brothers Company of Tulsa, 
Oklahoma. 

Even before clearing started, the un- 
usual was happening. Williams Broth- 
ers had ordered a package of tractor 
equipment to aid in the pipe line con- 
struction, and decided the entire order 
would be shipped by water from 
Peoria, Illinois, to Alaska. This ship- 
ment was unusual in the fact that it 
traveled 8000 miles by water to reach 
its destination in United States terri- 
tory on the North American continent. 

Clearing the right-of-way for the 
Haines to Fairbanks pipe line began in 
mid-December of 1953. The clearing 
work was done by Oaks Construction 
Company under sub-contract. A crew 
of two dozer-equipped tractors started 
the operation clearing brush on Birch 
Hill, a point in Ladd Air Force base, 
near Fairbanks. 

With only three hours of sunshine 
daily, the crew pushed hard. A one 
foot blanket of snow covered the rock- 
hard frozen ground. The tractors had 
slow going but brush and small trees 
were cut off clean. 

On January 1, 1954, two more 
crawlers were brought on the scene. 
Each worked in the opposite direction 
out of Tok, and another worked from 
the Canadian border near Scotty 
Creek, toward Fairbanks. Crews 
cleared about a mile per day each. 

During February, the temperature 
nose-dived. There were 15 days out of 





that short month when the thermo- 
meter read from minus 30 to minus 
60 deg. During the cold spell, only one 
crew worked. This two-tractor unit, 
under the supervision of Slim Mc- 
Mahon, had a unique system for keep- 
ing operators warm. The operators 
were covered with tarps so that the 
heat of the engine would be directed 
on them. At night, the entire tractors 
were covered with tarps weighted down 
with large rocks. Eight No. 2 kerosine 
lanterns maintained sufficient warmth 
under each tarp to make starting of the 
tractors easy in the morning. No un- 
usual trouble occurred during the cold 
snap, and no breakage was noted. 

After the weather took a turn for the 
better, five crews continued to clear 
and drain previously cleared land after 
the thaw. Each crew was able to cover 
approximately 22 miles daily. 

At present, there are still 2 crews 
grading, one about 250 miles from 
Fairbanks and the other 25 miles far- 
ther toward Canada. The distance 
from Fairbanks to the Canadian border 
is 300 miles. 

The 625 mile route from Haines 
to Fairbanks traverses some of the 
roughest going on the North American 
continent. Mountains, swamps, mus- 
keg, and river crossings are all major 
problems. But one of the things that 
makes life really interesting on this job 
are the mosquitoes. There have been 
three distinct crops. First came the 
large, super giant size followed by two 
smaller varieties, both excellent biters. 


EXCLUSIVE 
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In the words of Red Davis, general 
superintendent for the contractor, 
“When you lay a pipe line in Alaska, 
the unusual is usual.” 

On April 1, all equipment for the 
Alaska section arrived at Valdez on 
the “Henry Stevenson.” Included were 
40 miles of pipe, all trailers, camp 
equipment, tractors, welders, etc. The 
pipe was hauled by Alaska Transport 
Company over the Richardson High 
way from Valdez to Fairbanks and 
stockpiled every five miles along 
Alaska Highway. 

Hauling the 8-in. pipe was no easy 
task. Over 60 miles of the Richardson 
Highway is gravel, and the spring thaw 
necessitated a road block from April 
25 to May 13 when no loads were 
hauled. The road traverses many nar- 
row bridges and-there are some rathe! 
winding sections to navigate, but no 
time was lost. After May 13, full loads 
of 40 joints (40,000 Ib) were moved 
northward from Valdez. 

The first camp, 16 miles from Fail 
banks, was set up 2 days after the 
equipment was landed. All camp equip 
ment is highly mobile. Spartan trail 
ers, brand new, serve as sleeping quar- 
ters for the men. Power and lights fo. 
the camp are furnished by a diese! 
electric set. At present Williams Broth 
ers have 2 mobile camps, housing ap 
proximately 200 men on the Alaskan 
section. The majority of all welders 
foremen, and boom tractor operators 
are from the states, particularly the 
southwest, many being from Texas. 

The 1954 summer has been unusua! 
ly wet in the area, especially the last 
month, but none of the crew forget 
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Interior view of Ratio | 
shows simple, compact 
struction. Pressure gages 











The Tel-O-Set Ratio Relay offers these unique features: 


% LINEAR RATIO 


Output changes in straight-line relation with 
primary variable. Permits better control tuning... 
eliminates “‘compromise”’ settings. 


%& DIRECT OR REVERSE ACTION 


Readily set to provide either increasing or decreas- 
ing output ,. . increasing or decreasing ratio. 


% FLEXIBLE ADJUSTMENT 


Ratio range can be reduced to any desired value. 
Reduced span can be positioned at any desired 
portion of the maximum range. Factory setting is 
50—150% ratio range. 


On a distillation column, Tel-O-Set Ratio Relay 
receives air signal (P2) from column temperature 
controller. This signal varies the ratio of the out- 
put pressure (Po) to the signal received (P1) from 
the input flow transmitter. Output pressure feeds 
into an Indexet remote setting index in the flow 
controller, to reset this instrument and thus 
throttle the valve in the reflux line. Ratio of 
reflux to input is thus varied in accordance with 
temperature of the top of the cclumn. 





cate input signals and oj 
pressure. Adjustments for 
trol action, zero setting 
ratio range are readily 
sible. 


% WIDE RANGE 
Ratio can vary from 0 to 200% for a full scale 
change in the primary variable. 

% ADJUSTABLE LIMITS 
Readily set stops are provided to limit minimum 
and maximum output pressure. 

% ZERO SUPPRESSION 
Independent zero adjustments permit selection of 
the exact input-output relationship desired. 

% INDICATING GAGES 


Separate indicators show output pressure and both 
input pressures. 


































Te/-O-Set 
ratio relay 













New, versatile 






means for 


effecting cascade 


control 







the Tel-O-Set Ratio Relay 


Ure gages 
als and oy 
tments for 
‘0 setting 
readily 4 
AVE a complex control loop? Here’s a versatile applications where several related variables must 
way to simplify it . . . the new Tel-O-Set be interlocked for efficient operation. 
scale Ratio Relay. Another advanced idea in process ; : 
control from Honeywell, this unique relay proves The Ratio Relay receives pneumatic signals from 
the ideal solution to complex cascade control remote transmitters, controllers or manual loading 
nimum problems. stations. It produces an output air signal for read- 
justing the set point of a secondary controller. It 
anil The Ratio Relay provides automatic control with is the ideal companion for Honeywell Differential 
t10N 0) e ° ° 1 : 
a single element influenced by three interrelated Converters, Tel-O-Set miniature instruments and 
variables. For example, it is used on distillation Brown pneumatic controllers. 
: | : 
d both columns (see diagram) to control the ratso of Your nearby Honeywell sales engineer will be glad 
reflux to feed, as column temperature varies. In ‘ Mae . 
: : ‘ to discuss applications to your specific process . . . 
absorption towers, it regulates ratio of absorbent : 
vba, ‘ and he’s as near as your phone. 
and feed stock to give constant concentration of 


















product. And there are scores of other uses for this 
relay . . . in evaporators, controlled-atmosphere 
furnaces, reaction tanks, engine testing and other 





MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa. 







@ REFERENCE DATA: Write for Bulletin 8410, “‘Tel-O-Set Ratio Relay.” 


HONEYWELL 
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Honeywell 


Tout we Controls 


To obtain more information on products advertised see page E-43 D-61 
























Top. Tractors rigged with weld- 
ing equipment made traversing 
tough terrain easier. 


Center. Clamshell, with “long 
reach,” helped lower-in pipe 
where going would have been 
difficult for tractors. 


“Muskeg” weights were used in 
swampy country. Boom-tractor 
here helps place weight in place 
on line in ditch. 
































April 29. That’s the day the first boom 
tractor and jeep went through the ice, 
Only 5 ft of the 22 ft boom stuck 
through to mark the spot. Evidently 
there was water below the 18 in. of 
ice. Luckily, the operator had shut off 
the engine and jumped to safety. When 
the machine was recovered with the aid 
of two other tractors, it was flushed 
out, inspected, and put back on the job 
with no more damage than a badly 
bent boom. Later, another tractor went 
down with the engine running and suf- 
fered 5 bent rods. This one is back on 
the job too. 

Grading the 50 ft right-of-way 
started April | at Fairbanks, and string- 
ing pipe commenced April 13. Just 6 
days later, on April 19, the first weld- 
ing began and 150 joints were fastened 
that first day. On July 22, 536 joints 
were laid up. The welders averaged 
2 miles per day, but more recently have 
been laying 4 miles per day. 

Another most unusual aspect of this 
job is the fact that there are five sets 
of inspectors on the job. Not only is 
the best welding ever done on a pipe 
line being accomplished, but the best 
inspected also! Close inspections are 
made by the following teams: (1) Army 
Engineers, (2) Civilian Army Engi- 
neers, (3) District Engineer from An- 
chorage, (4) Civilian district Army En- 
gineer and (5) Contract Isotope. 

Five different welders work on each 
welded joint. There is no doubt that 
inspections are a major job and cut- 
outs are many. These welders are all 
experts, but the inspection is rigid to 
meet the unusual weather requirements. 

After final inspection okay’s every- 
thing, a wire pig is run through the line 
for cleaning the inside of the pipes, and 
another rim pig goes through to check 
clearance. Air pressure, 125 lb psi is 
maintained for 24 hours between gate 
valves. 

No coating and wrapping was used 
on the pipe. Standards determined by 
the Corps of Engineers, who designed 
the line, said the soil in the line’s area 
is not corrosive. Approximately 70 
miles were buried, the balance laid 
above ground. 

Total pipe laid in Alaska so far, all 
complete except for bridges and under- 
water crossings, is 175 miles. The pipe 
line crosses the Alaska Highway 8 times 
between Fairbanks and the Canadian 
border. 

In the maneuver area around Ladd 
and Eielson Air Force bases, 110 miles 
of this new pipe line is buried as is a 
40-mile section from Haines, north. 
The balance of approximately 300 
miles of the Alaska section will be 
above ground. 

Ninety per cent of the route is tough 
going. The ridges are comparatively 
easy going, but on the high ridges, per- 
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ONE OF THREE NEW WORTHINGTON ENGINES at the Burrton, Kansas, 
pumping station of the Skelly Oil Company. Rated at 445 hp each, 
these engines drive centrifugal pumps through step-up gears. 


Skelly Oil buys three more Worthington engines 

















ra You find out a lot about the performance of engines when you 
“ao, i ta live with them 16 years. 

ER ail P METERING Skelly Oil Company had that long to assess two Worthington 
Xf gas engines installed in 1936 in their old pumping station at 
- P\\ Burrton, Kansas. Driving centrifugal pumps through step-up gears, 
24% y 5) the Worthingtons did a fine job in moving crude oil 52 miles to the 
f J Skelly refinery in El Dorado. So when the time came to rebuild 
a ( Gas ouner the Burrton Station with enlarged capacity, Worthington engines 

J a va again received the nod from Skelly engineers. 
ea iS Repeat business like this isn’t exactly a surprise to Worthington. 
Puc + But it’s still good to know that our old customers — people who 
; have given our engines a real workout for years — keep coming 
MICRO-METERING GAS VALVES used on all Worthington back to us for additional equipment. Let us help with your 


spark-ignition and dual-fuel engines assure equal cylin- : 3 
der loading, smooth running at all loads, better speed power problems — write Worthington Corporation, Engine 


regulation, and lower maintenance. Division, Section E.4.6, Buffalo, New York. E.4.6 


WORTHINGTON 










WOSSsss5 
Economical, Continuous Power — Diesel, Dual-Fuel and Spark-Ignition Engines, from 200 to 5000 bhp. 
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Left, stringing crew at work on best section of the entire 625-mile line. Two-tractor, one truck crew handled 680 joints in 10 hours here, 
25 joints to a truckload. Right, pipe ends weré buffed with tractor-mounted power unit, preparatory to welding. Note the home made 
lifting arm attached to arm of tractor bucket. 


a 


mafrost is found on the shady sections. 
It’s an established fact that there is no 
tougher digging than permafrost, ex- 
cept glacier and solid rock. 

Some pipeliners have for years main- 
tained that “you can’t dig permafrost 
with a ditcher.” Williams Brothers, 
however, must not have heard of this 
saying, for ditching on this military 
products line was accomplished with a 
revised ditcher. A few changes were 
made; a smaller heavy duty wheel was 
used and two more “jiffy” buckets 
were added (making a total of 14). 
Five and six-inch rooter teeth were 
placed alternately on each bucket. 

It’s a slow process, but the rooter 
teeth keep chipping away at the perma- 
frost. After a bit, there’s more ditch 
than was there before, and soon these 
patient men move ahead. A set of new 





Ditcher equipped with 14 buckets and 6-in. rooter teeth chops away at permafrost. New 
set of teeth is used every shift. Tractor, leading ditcher by 300 ft and equipped with 7-in. 
cable, help drag ditcher over entire route of line. 
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teeth is used every shift. A lead crawl- 
er tractor with 300 ft of %-in. cable 
has helped drag the ditcher from Fair- 
banks. 

A typical spot where the ditching 
crew works is in huge:muskeg swamps. 
At a glance it looks like a soft touch, 
but what a place to work! About a foot 
down through the moss-like muskeg 
and grass is the tough permafrost. In 
some spots the frost is 30 in. down. 

The muskeg swamps are considered 
the toughest part of the whole project. 
The crawler tractors can _ proceed 
slowly if they keep going. It takes 
skillful operators to keep from miring 
down. Once a tractor slips through the 
soft upper-layer, it bogs down on the 
frozen ground below. In this mess, the 
men are ditching 3500 ft in 24 hours. 

Boom equipped crawlers bring in 
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river clamps (cement blocks weighing 
480 Ib per set). Muskeg blocks have 
the same weight and have an eye hook 
for ease in handling. 

When the ditcher dumps the perma- 
frost to one side, the ice soon begins 
to thaw producing the finest batch of 
slush imaginable. This slush, coupled 
with the swampy muskeg, makes for 
extremely difficult crawler operation. 
But if it’s tough for a crawler to op- 
erate in, imagine the pipeliners, on foot, 
sloughing through 24 hours a day! 

Superintendent Davis explains that 
this particular job was extremely well 
planned, and that the going is no 
tougher than was expected. Williams 
Brothers pipeliners are operating ac- 
cording to schedule—on_ schedule. 
There isn’t the shadow of a doubt in 
any of the minds of the pipeliners that 
the job will be completed on schedule 
during the summer of 1955. 

The contract for the Haines to Fair- 
banks pipe line was bid by a joint ven- 
ture consisting of Williams Brothers, 
McLaughlin, Inc., of Great Falls, Mon- 
tana and Marwell Construction Com- 
pany, Ltd., of Vancouver, British 
Columbia. 

Pipe line work was sublet by the 
joint venture to Williams Brothers; 
pump stations and terminals were sub- 
let to Marwell. 

Williams Brothers sublet loading and 
hauling of pipe to Alaska Transport; 
sublet clearing and grading of right- 
of-way to Oaks Construction Com- 
pany, and sublet feeding and housing 
services to Canus Services, Inc., Seattle, 
Washington. 

The Canadian portion of the pipe 
line construction was sublet by Wil- 
liams Brothers to Williams Brothers 
Corporation (Canada), Ltd. Alaska 
Transport, Oaks Construction, and 
Canus Services were also subcontrac- 
tors for Williams Brothers Ltd. * * 
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PIPE LINE DEVELOPMENTS 














Name of R Pipe ; Name of Pipe 
Company Miles _ size, in. Location Contractor Company Miles _ size, in. Location Contractor 
CRUDE LINES Triangle Pipe Line 560 12 Arkansas City, Arkansas, to Proposed 
Company Covington, Kentucky. 
Arapahoe Pipe Line 319 18 Merino, Colorado, to Great R. H. Fulton United States and 600 8 Haines to Fairbanks, Underway 
Company Bend, Canadian Govts. Alaska. ; 
Arapahoe Pipe Line 175 20 Great Bend to E to Humboldt, Fulton & Panama- S. Army 600 — Network of products lines Planned 
Company Kansas illiams in Spain to serve military 
Cheyenne Valley 58 10 Lance Creek to Fort Planned ha bases. . 
Pipeline Company amie, Wyo. Wyoming-Nebraska 215 6 Cheyenne, Wyoming, to Houston Contracting 
——— Pipe Line 58 8 8 c= — Proposed Pipeline Company North Platte, Nebraska. Co. 
Company 
faterprovincial Pipe 129 24 Edmonton to Alberta- Mannix, Ltd. 
Line Co. : Saskatchewan Border 
Interprovincial Pipe 124 24 Alberta-Saskatchewan Fulton-Banister GAS LINES 
Line Co. ad alg ee” a 1120 22 & 30 ——— to De’roit, Proposed 
Interprovincial Pipe 201 24 South Saskatchewan River Anderson ave eee ee Michigan baat ; 
Line Co. to Gretna, Manitoba. International —- —" 136 8% to 24 Nine Loops on System. Approved 
— aa - = Or tele Minhiges _ fo Arkansas-Missouri 140 2 to 10 St. Francis River, Clay Coun- Planned 
Lakehead Five 153-26 Loops on present line R. H. Fulton & Peed weed “ ee 
ine Uo. , ompany Gas Company F 
—~ = 8 Bere enna eo Central Hudson Gas 48 «=—«12 TGT line to Kingston, N.Y. Proposed 
Michi, Inc. 222 10 a= bags to Elsie Proposed — Come 
and Alma, Michigan DP aes 
Minnesota Pipe 250 16 Clearbrook to Hastings, Williams Brothers gia . * Se 
e, } 24 8 eee token. Planned Cities Service Gas 24 26 Franklin and Johnson Approved 
Pipelines, Ltd. katchewan, Canada. Be a = ocala 
NNCW Pipe 127 8-10 Western County’to Planned — as ern tang" tee pprove 
Line Co. asper, Wyoming. e - . ». : 7 
Orchard Pipe Line 45 8 Orchard » Merino, Proposed vay bbe og ette, 20 5 yo ool n Proposed 
‘olorado. : eee : ee ee ee 
Pembina Pipe Line 325 3-12 Gathering system in Mannix, Ltd — 8, 414 Distribution system. a es me ives 
ompany, Ltd. embina fie Be es ieee sii i 
— ng 72 16 — field ee Permit issued os haere . 40 3,448 agate Region, Planned 
‘ompany, Ltd. monton, Alberta a . : is = 
Powder River Pipe 436 10-16 Willies Basie » Laure —_ Proposed — oo" 365 22 ay oey en to Approved 
ine Company and Billings, Montana : . Oe sag a a, 
Proven Oil & Refining 32 8 Connection with West Coast Planned Colorado Interstate 243 4 to 20 Colorado, Oklahoma, Texas, Engine ering : on truc- 
Company Pipe Line to Florence, Ariz Gas Company and Kansas. tion and Z. J. Graham 
aenedk Oil & 22 4,6 St. Helen to Norwick, - ” Planned —— 328 16-18 y _— to Pueblo Approved 
Refining Corp. Michigan. , oe ee i s So 
ice Pi j i Continental Oil _ — Gas gathering system in Planned by operators 
os Line 21 8-10 Near Tioga, North Dakota. C. P. Bartley and Son Company, (Agent) Washington and, Adams of I ttle Beaver and 
— oe eee 31 12-16 Monee to Lemont, Illinois Proposed Cumberland and 31 12 Pec Ce ee ae yland, Seaaed alts 
South Saskatchewan 155 16 Fosterton to Regina Fulton-Bannister Allegheny Gas Co. to Keyser, West Virginia. 
Pipe Line Co. Saskatchewan, Canada. El Paso Natural Gas 74 — Additions in Texas, New Proposed 
Trans Mountain Oil 26 16-20 Canadian border to Engineers Ltd. Company Mexico and Arizona. ' 
Pipe Line Corp. Ferndale, Washington. E] Paso Natural 13.3 — Leacounty, New Mexico. Planned 
Trans Mountain Oil 27 20 Laurel Junction to Mt. Planned for 1955 Gas Company 
Pipe Line Corp. Vernon, Washington. El Paso Natural Gas 32.5 10 Reagancounty to Upton Approved 
Union Oil Company 65 12 Santa Clara Field to Planned Company County, Texas. 
U.8. Navy 450 8 ree ener — ar — Basin = — N ue. ee a a aad Planned 
ome as Company omanche Counties, Tex. 
field, Alaska. 6 .. Ts Proposed 
oe Pipe Line 960 20-22 Wink, Texas to Norwalk, Planned py og Gas 329 12-24 ““puistana, to Boyd ta roposec 
: P entucky, line. 
— =“ -” —— —— 5 taney oe ae Home Gas Company 32 12 Breesport to Union Center, Planned 
. New York. 
Home Gas Company 22 12-16 Binghamton, New York. Underway 
PRODUCTS LINES Hope Natural Gas 2214 12 ee Logan Counties, Approved 
Company a 
2 8 le, Ili t P sed 
—— Pipe Line 1910 8 to 26 Suomen. Tex., 4 ee Proposed —— . ‘Clinton, — . — 
ompany New Jersey, with latera! A 1 = d r J ay 
Badger Pipe Line 215 8-10-12 East Chicago, Indiana to Morrison Construction Panne ae “= ro po tna gall aga pce 
enti Madison, Wisconsin. a Natural Gas Broken Bow, ‘Nebraska. 
California-Oregon 103 6 Crescent City, California Proposed Kansas-Nebraska 37 2-3 Gathering lines in Approved 
ee Line System to Medford, Oregon. Natural Gas . Colorado. - 
Bass & Sons, 152 4-6 Duval and Live Oak Coun- Proposed Kansas-Nebraska 66 — Gathering lines in Denver- Approved 
Gecaeead ties, Texas, to Corpus Natural Gas Julesburg area. 
Bell Oil and G - a a 3 ma roons a Kansas-Nebraska 40 ~ Gatheriag: lines in Hugoton Approved 
eli Ulli and Gas rdmore to Cushing, nn Natural Gas eld in Kansas. 
Company lahoma -) — Gathering lines in G A red 
El — — Gas {19 3-6 Bloomington to Gallup, Planned ——, _ - ———— nas 
(LPG Li Line) New Mexico neem + Pipe 27 — ~~ —— and Planned 
ine Co illisca, Iowa. 
Gund cation - “ ar . \nthgeaee Phoned Llano Grande Cor- 130 2-26 Cochran County, Texas Panama-Williams 
Great Lak a to Rosedale, H. Ful poration 
Line — " as —_— on - _— Manufacturers Gas 40 Allegheny, Washington, and Proposed 
os Lakes Pipe 80 12 Rosedale to Rosemount, Associated wae & oe a aid Beaver Counties, Pa. ‘ ; 
ne Company Minnesota. anufacturers Gas to arious points on system — Approve 
Inland Corporation 22 6 Springfield to Dayton, Ohio Planned Light & Heat in Pa., West Vir. and Ohio. 
International Pipe 132 8 Wrenshall to Minneapolis, Proposed Manufacturers Gas 72 16-20 Doddridge, Wetzeland Mar- Approved 
Line Ine. ’ Minnesota. Light & Heat shall Counties, West Vir. 
—! Pipe Line — — ag hag A am pag Proposed Michigan Consolidated 25.5 12 Sperts, to Muskegon, Planried 
ne . s as Company ichigan. 
Oi Basin Pipe Line 230 8 lame } ang shel - Midwestern a 5 tc 252 4-24 a and stations in Planned 
A et - ipe Line Company Inols. 
— Petroleum s z = pd mye hs Cras. need Mid-South Gas 68.5 — linestoserveeight Proposed 
pany i * Some ——” em anne Company Arkansas communities 
; ny, Texas. Ser en dae : ae 
“tne Gas 55 6 McKee to Amarillo, Texas. Planned So. Fuel 190 10-18 —o oa lannec 
Shell Pipe Line 65 13 Baten Rouge, Louisiana to Houston Contracting Missouri PublicService 24 10 ——— to Trenton, Proposed 
§ Corporation Norco Refinery. Company Montana-Dakota 4 — Lines and 2640 hp station in Approved 
tandard Oilof Texas 250 6 El Paso to Albuquerque Planned Utilities Co. Big Horn County, Mont. 
Sunflower Pipe Line 265 3-6 Kearny, Grant and Haskell Planned Montana-Dakota 49 — Loops in Montana, Wyo- Approved 
mpany counties to Wichita, Kan. Utilities Co. ming, South Dakota 
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NATURALLY ASPIRATED 


p Ingersoll-Rand KVG gas-engine-driven compres- 
nstalled at a gas booster station in Texas serving a new 
0-inch pipe line. 


JVG 110, 165 and 220 hp SVG 330, 440, 550 and 660 hp KVG 660, 880, 1100 and 1320 hp 


Available with 4, 6 or 8 V-angle power Available with 6, 8, 10 or 12 V-angle Available with 6, 8, 10 or 12 Vag" 
cylinders and 2, 3 or 4 compressor power cylinders and 3 or 4 compressor power cylinders and 2, 3 or 4¢ 
frames. frames. pressor frames. 


Ingersoll-Rand companion 4-cycle gas engines are available to drive generators, pumps and other equipme! 
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Seven Ingersoll-Rand 2000-hp KVS gas-engine-driven compressors T U R B Oo ™ te a A R G E D 


at a natural gas pipe-line station in the Southwest—one of the first 
large-scale installations of the new Turbocharged unit. 


The KVS Turbocharged gas-engine-driven compressor gives Ingersoll- 
Rand a complete line of heavy-duty 4-cycle units from 110 to 2000-hp. 
In the 2000-hp KVS engine, dual exhaust-driven turbo-blowers pro- 
ipplication vide intake air pressure for both scavenging and supercharging. Sav- 
’ ings in space, weight, fuel and cooling equipment make this an 
important addition to the I-R line of V-angle, 4-cycle gas engines. 


Whatever your pipe-line compressor requirements, Ingersoll-Rand can 
meet them from a standard line—with complete flexibility of com- 
pressor cylinder design and arrangement. With each size and type 
you get the traditional I-R dependability that means greater econo- 
mies on a long-range basis. When planning your next installation, 
be sure to consult your Ingersoll-Rand representative. He can be of 
great help to you. 


7, Ing ersoll-Rand 


VS 2000 hp —Turbocharged 11 Broadway, New York 4, N. Y. 
#s 12 V-angle power cylinders and In Canada refer to 
‘compressor frames. Canadian Ingersoll-Rand Company, Limited 


800 Birks Bldg., Phillips Square Montreal 2, Quebec 
CALGARY °- KIRKLAND LAKE + NELSON °* SHERBROOKE - SYDNEY °* TIMMINS 
TORONTO + VANCOUVER + WINNIPEG 








PIPE LINE DEVELOPMENTS 
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a 
Name of : ; Name of Pipe 
Company Miles Location Contractor Company Miles _ size, in. Location Contractor 
LL 
Montana-Dakota 56 Hettinger and and Stark Planned Trans-Canada Pipe 2247 14-36 Alberta area to Toronto, Engineering Underway 
Utilities Company Counties, North Dakota Lines, Ltd. Montrea 
Montana Power 52 16 Canada-Montana border to Planned Union Gas Company 180 — Dawn Storage field to Proposed 
‘ Cut Bank, Montana. of Canada Hamilton 
Morganfield Natural 31 Through Sturgis, Provi- Planned United Fuel Gas 50 20-24 Wood County to Hanham, Fulghum 
Gas dence, Clay, Diamond, West Virginia. 
fn oa and Sullivan, United Fuel Gas 32 24 Near Ripley, West Virginia Proposed 
Natural Gas Pipe 240 Carter— Garvin and Stephens Planned pe sere — _ 
Lane Co, of Amesion managne ne mig henge United Fuel Gas 5730 Lanhamin Kanawha ‘HC. Price C 
inson county, Texas - . J BanawWhS ~ U. Frice Co. 
Rpent Gas Producer, 100 — eg to Denver, Planned ae a Va., to Gulf 
nc. Colorado. 
New River Gas 50 oy to Monroe counties, Planned — Natural Gas 50 12 = nw ty A ns so Planned 
est Vir. ompany ounty, Pennsylvania. 
Niagara + * 76 Lasiies Bridge to . Shaw-Conyes Utah Natural Gas 40 16 om ° Salt Lake City, Planned 
mission, L Sheridan, Ontario onstr. Company tah. 
— —— Natural 475 —— system in North Planned Virginia Natural Gas 153 — Buckingham to Richmond Proposed 
as Company akota. Company and Portsmouth, Va. 
om Gas 22 Upies. ery ey - F Planned Warren Petroleum 54 4-30 Lea County, New Mexico. Planned 
Transmission 'awtucket, e Island. Wyoming Gi = = 2 h Pl d 
Northern Indiana 35 Edgerton to Albur, Planned Products Corp. a... 
—— Natural Gas 74 = Jows, Ye gs R. H. Fulton 
ompany Falls, South Dakota 
Nogthera Natural Gas 93. Ogden to Waterloo, Iowa Hallmac Constr. FOREIGN CRUDE LINES 
Nastia | Natural Gas 90 16 Waterloo to Dubuque, Engineering- 
Company Iowa a Assam Oil Company 20 8 Brahmaputra Valley field to Planned 
Northern Natural Gas 6 10-16 Cherokee, Iowa, to Sioux G. G. Gri Digboi, Northeast India 
_ Company Falls, South Dakota Arabian American Oil 18 22-20 Qatif to Ras Tanura No.3 Completion date 1-55, 
—- Natural 330 2-12 System in South Dakota Proposed Company 
jas Company Atlas C ti 400 16 Fields in N terri Proposed 
os — 310 24 Lines in North Dakota Proposed a on nto b shila, . oz. si 
ias Comps ; s 0 24 , India, srritt, C 
Northwest Alabama 40 Somthers jeune line to Certified site cin eiieaaaaa 7 Standard Vacuum Oil Co. Scott cn * 
Gas District aleyville, Alabama. ea : 
Northwest Utilities 42 Bonnie Glen to Edmonton, Planned Se 21 34 — pie — ela) by mtg 
ont Fuel Gas 74 Hocking’ i * agent Ash- Planned Direccion General de 409 Plaza Huincul to Bahia Under way 
land counties, Ohio. Yacimientos I etrol- Blanca, Argentina. 
Ohio Fuel Gas 47 Benton Township, Hocking Planned iferos F iscales , : 
County, to Columbus, Egyptian Government 84 — §uez-Cairo crude line. — Underway 
Ohio. Iraq Petroleum - 20 Line = from omg Planned 
Ohio Fuel Gas 69 Lines to tie in Gulf Inter- _ Proposed Company aifa line to Lebanese 
state line along various coast terminal. 
points in Ohioe Petroelos Mexicanos 145 12 18 de Marzo field via Considered 
Ohio Fuel Gas 244% Richland and Crawford Approved Petrolecs Mexi 7 2 P a a i. 4 
Counties, Ohio. etroleos Mexicanos 7 2 Poza Rica to Atzacapot- ropose 
Ohio Fuel Gas 46 New Lines in Ohio. Proposed zalco, Mexico. 
Pacific Northwest 1466 Ignacio, Colorado, to Approved Petroleos Mexicanos 125 10 Jose Colomo to El Plan, Under way 
Pipeline Corp. Bellingham, Washington. Mexico. 
Pacific oy 380 Laterals a — ? vo Proposed Saskatoon Pipe Line, 56 6 — to my Planned 
Pipeline Corp. line to Pocatello, Idaho Limited askathewan, Canada. 
to Yakima, Washington. Texas Petroleum Co. 60 4-6 Pta. Nio to La Dorada. Under way 
Panhandle Eastern 125 Tuscola, Ill. to Mich.-Wis. Planned Texas Company 120 12 Porte Nino to Galan, Panama-Williams & 
Pipe Line Co. Pipe Line connection. Colombia, South America _ Foster Wheeler 
Panhandle Eastern 295 Loops on existing system Proposed Yacimientos Petrol- 170 4 Senate to Tupiza, Planned 
Pipe Line Company ; iferos Fiscales Bolivia. 
—— a 97 lateral lines Proposed Bolivianos 
pe Line Company 
Panhandle Eastern 178 gathering lines in Hugoton Proposed 
Pipe Line Company field and Andarko basin. 
a FOREIGN PRODUCT LINES 
stations). 
i B ine. PI d ‘ 
mere sam - arent ra sana Anglo-Iranian Oil 184% 6&16 Little Aden to Aden. Bechtel Corporation 
Ts . Company, Ltd. 
d Light 22 1) t to Tompk’ Proposed ~pabige= : 

—- — yong Ay Yorke -_ ts Aogin tenia pe 15 12 Kwinana to Fremantle. M. W. Keliogs Com 
Shenandoah Gas 39 Middleton Virginia, to Proposed ompany, Ltd. eg hag og 
Company Martinsburg, West Vir. Iranian Oil 17 : Ree F \ M W. K Ile Co 
South Georgia Natural 368 Phoenix, Alabama to Approved — ca td ; winana to Fremantle. ee Comniiien 
Gas Company Tallahassee, Florida. ompany, Ltd. aate Feb F085. 

_—_ ae 110 Loops on southern line. Williams Bros. Empresa Nacional 80 654 Concon to Santiago, Chile. Planned 
s fen (1 ‘ . \ : del Petroleo 
Southwest Gas Corp- 26 I — P.G. & E. line to Proposed Empresa de Petroleos 60 8 Contimplaca to Berranca- Anderson Bros. de 
oration, Limited Victorville, California. pene ag at ong seer Coleudhie 
ennessee Gas 243 Hebron, Pennsylvania to Planned leas . 
Transmission ‘ Greenwich, Connecticut. Governments of South- 200 Beria, Portuguese Mozam- Considered 
bag nvr te 571 —— a to Underway ern Rhodesia and que to Umtalia, Southern 
ransmission ortian ennessee. Portuguese E. Africa Rhodesia. 
Tennessee Gas 67 Loops in Texas and Approved North Atlantic Treaty 1920 4-10 To-serve military bases in Foster Wheeler 
Transmission Louisiana. y ; Organization (NATO) Western Europe. 
Tennessee Gas 63 Loops in Ohio and Penn- Underway Petroleos Mexicanos 124 6 Lagos to Guadalajara, Mex. Planned 
Transmission sylvania. ‘ Petroleos Mexicanos 54 6 Lagos to Aguascalientes, Planned 
Tennessee Gas 58 Louisiana Gulf Coast to Approved Mexico. 
—— _ a Petroleos Mexicanos 82 8 Salamanca to Lagos, Mex. Planned 
n . 
Transmission 
Tennessee Gas 45 Buffalo, New York tothe Approved 
Transmission U. 8.-Canadian border, 
Hamburg station near St. FOREIGN GAS LINES 
Catherines. 
Texas Eastern 58 Joaquin to Longview, Proposed Azienda Generale 90 12 Cortemaggiore to Bologna, SNAM crews 
Transmission exas. Italiana Petroli Italy. ‘ 
Texas Eastern Penn 265 Oakford storage field to Underway Azienda Generale 120 16 Cremona Porto Mar to Montubi, Contractor 
Jersey Transmission Lambertville, New Jersey. P rae — - o a a _ 
Corporation zienda Generale 2 apalta-Bergamo, y. 
Texas Gas Transmis- 48 Loops on Memphis-Slaugh- Planned Italiana Petroli : _ 
sion Corporation ter line. Dirrecion General del 310 8 Plaza Huincul to Neuquen, 
Texas Gas Transmis- 24 South Louisiana gas fields. Approved Gas del Estado Argentina. — ; 
sion Corporation Empresa Macional 80 10 Concon to Santiago, Chile. Planned 
Transcontinental Gas 421 Loops on Texas-New York Planned del Petroleo 
Pipe Line Corp. main line. Petroleos Mexicanos 205 16 Monterrey to Torreon, Mex. Under way 
Transcontinental Gas 57 Louisiana, Mississippi, Associated Contractors Petroleos Mexicanos 440 20 — eee to Poza Planned 
Pipe Line Corp. and Alabama. ica, Mexico. : 
Transcontinental Gas 25 12 Cameron and Calcasieu Proposed Sui Gas Transmission 350 16 Sui gas field to Karachi, River Construction 
Pipe Line Corpora- Parishes, Louisiana arama Karachi, Pakistan. Company 
tion akistan 
D-68 THE PETROLEUM ENGINEER, September, 1954 














. 
: 4 a y 
YARD PIPE RECONDITIONING 
EQUIPMENT Pa) GENERATORS — 


STATIONARY CLEANING & PRIMING MACHINES Ltey ye) je cee 
Model CPF—for 2” to 8” pipe. CROSE INE TRAVE 
ae et LINE- LING 
Model R —for 30” to 31” pipe. 
~ CLEANING AND PRIMING 
MACHINE 
Rugged and Dependable 


come rnc at ——A hata The most rugged and dependable cleaning 

, and priming machine on the line... 
equipped with dual multi-speed transmissions 
providing greater flexibility of control. Inter- 

















rs 


a, 
2 
1-55, pm 


rontanut | ae changeable cleaning and priming assemblies 
in an BUFFING UNITS ‘ ’ 7 ni 

: 4 permit each model to process a wide range 
m a —e of pipe sizes. 


ROLLING RIGS 
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| SUBSCRIPTION ORDER FORM — YS 
| “oro,” Le 
The Petroleum Engineer, Pe (CATED OFFICES 
. (Enter) (Renew) my subscription for— Reale ; BETTI. ER 
a Box 1589, Dallas, Texas. eee e SERVICE 
= SPECIALIZED EDITIONS 
“ O DRILLING and PRODUCING O OIL and GAS PIPELINING 
CO REFINING ond PETROCHEMICAL 
l year... $2.00 O 2 years... $3.00 O 40 YEARS 
3 years... $4.00 0 EXPERIENCE 
MANAGEMENT EDITION means 
l year... $5.00 O 2 years... $8.00 O 
3 years... $10.00 O BETTER 
aigaaiiiay 
Name ) 
Pipeli e NOT 
Company Sidelines with 
tor Position 
Home Address ENGINEERS — 
CONSTRUCTORS 
Office Address OIL * GAS * PRODUCTS 
WATER ° PIPELINES - 
B Gi AND PUMPING STATIONS 
ity State_____ Cable Address — WILLBROS., Main Office NBT Bldg. “Tubs, Okla. 
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Pipe Line Projects 
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ARAPAHOE PIPE LINE COMPANY 


@© STATION 


Route of new Arapahoe Pipe Line Company, joint venture of Sinclair and Pure. 


Cherokee Pipe Line Plans 
Crude, Products System 

Purchase of a 1050-mile crude oil 
pipe line gathering and trunk system in 
Oklahoma from Interstate Oil Pipe 
Line Company, and 2 crude oil lines 
extending 395 miles from Glenn Pool, 
Oklahoma, to Wood River, Illinois, 
from Ajax Pipe Line Company, has 
been made by Cherokee Pipe Line 
Company, of which Continental Oil 
Company and Cities Service Company 
each own 50 per cent. 

Plans call for conversion of parts 
of the 2 systems into an 8 and 10-in. 
products pipe line system. Also to be 
purchased by Cherokee and converted 
to products transportation is a 32-mile 
oil line extending from Guthrie to 
Cushing, Oklahoma, owned by Cities 
Service and 82 miles of oil line from 
Tonkawa to Oklahoma City, owned 
by Conoco. The products line system 
will then extend 582 miles from Ponca 
City to the Oklahoma City area and 
to Wood River, just north of St. Louis, 
and will have an initial daily through- 
put of 22,000 bbl. Both Conoco and 
Cities Service have large refineries at 
Ponca City. The products line will be 
operated by Continental Pipe Line 
Company. 

The Oklahoma crude oil gathering 
and trunk system purchased from In- 
terstate consists of approximately 1050 
miles of from 2 to 12-in. pipe lines in 
the south central part of the state. 
Forming a loop from Drumright to 


D-70 


Hewitt to Oklahoma City and back 
to Drumright, the system connects 
with the Glenn Pool to Wood River 
crude lines and provides an outlet for 
a substantial amount of crude produc- 
tion in the area. Cities Service Pipe 
Line Company will operate the crude 
oil system for Cherokee. 

Cherokee assumed the lines Septem- 
ber 1. Work on conversion of the crude 
oil lines to products service will start 
early this fall. 


CHEROKEE PIPE LINE PROJECT 
CRUDE AND PRODUCTS SYSTEM 
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Arapahoe Pipe Line 
Awards Contracts 

Arapahoe Pipe Line Company has 
awarded contracts for the construc- 
tion of the company’s 18 and 20-in. 
pipe line between Merino, Colorado 
and Humbolt, Kansas. 

Construction will start immediately, 
Pipe is in production and en route and 
delivery will be completed by Septem- 
ber 30, 1954. Construction offices for 
this project have been established in 
the Airport Building at Hutchinson, 
Kansas. 

Capital stock of Arapahoe Pipe Line 
Company is owned by the Pure Oil 
Company and Sinclair Pipe Line Com- 
pany. Sinclair will supervise the con- 
struction of the line and upon com- 
pletion, it will operate the system as 
agent for Arapahoe. The Arapahoe line 
is scheduled for operation early in 
1955. 

Successful bidders for this project 
are as follows: 

Section 1—149 miles of 18-in.— 
Merino, Colorado to Colby, Kansas, 
R. H. Fulton and Company, Lubbock, 
Texas. 

Section 2—162 miles of 18-in— 
Colby, Kansas to Schurr Station, Kan- 
sas, R. H. Fulton and Company, Lub- 
bock, Texas. 

Section 3—84 miles of 20-in— 
Schurr Station to Burns, Kansas, R. H. 
Fulton and Company, Lubbock, Texas. 

Section 4—86 miles of 20-in.— 
Burns to Humboldt, Kansas, Panama- 
Williams Company, Houston, Texas. 
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Another Pipe Line Company Reports 
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ruc- eee After installing Koppers Conformable Oil Rings 
)-in, 
‘ado 
ely, 
and 
em- 
for 
| in 
son, 
ine 
Oil 
om- 
on- 
om- 
| as 
line 
in K : es ' 
oppers Porous Chrome* 
; Rings. Porous chrome sur- 
ject face holds and distributes oil 
during break-in. Seats quick- 
1.— ly. This chrome prevents 
grit from embedding in rin, 
sas, surface. Prevents cylindei 
ck, wall scratching. Reduce 
wear 50%. Last 4 times 
— longer than other rings. 
an- 
ub- 
ens Here’s proof that Koppers Piston Rings increase operating efficiency. 
nn Prior to using Koppers Conformable Oil Rings, a pipe line company reported 
as. 
ol average oil consumption as approximately 3500 to 4000 horsepower hours 
na- per gallon. Now they are getting 2 to 3 times that much. 
™ In addition to this large saving in oil consumption, they find they get longer 
_ periods of satisfactory operation between overhauls. 
- As a result, this pipe line company has adopted Koppers Piston Rings as 
IVER 
‘0 standard equipment on all their 122” x 13” turbo-charged engines. 
vis 
Does this suggest possible savings in your oper ration? Less oil consumption? 
Nils Less down time, lower labor costs? Then inv estigate Koppers Porous Chrome* Koppers Conformable Ring 
and Conformable Oil Rings. And install them next time you have a piston maintains constant uni 
ine tenkac ¢ iob pressure for positive oil co 
Img fSpraccmen jo . trol. Conforms readily 
: . . . . . t cylinder distort b« 
Write for special assistance from our experienced technical staff. No obli- Oye. “hesible ——— 
gation, of course .... and mail the coupon for special conformable ring folder. — member is pressed outward 
by abutment type spring 
Emi. which exerts uniform radia 
) —— a pressure around entire ci! 
a “AMERICAN HAMMERED °::::: 
» e e *Van der Horst Process 
Industrial Piston Rings ------------- 
|! KOPPERS COMPANY, INC., Piston Ring Dept., 1599 Hamburg Street, Baltimore 3, Md. : 
Gentlemen: Please send me full information on your Conformable Oil Ring. | 
| Name a ee ee er oe ph ioc Gani ee ach Gear wine a iatereainee wane 
METAL PRODUCTS DIVISION © KOPPERS | | 
COMPANY, INC. ® Baltimore, Maryland  - AIMIDRINRN anc kaa tahini iccetace laine olble tha ee | 
This Koppers Division also supplies industry with | 
Fast's Couplings, Aeromaster Fans, Koppers Address. . ee ee ee ee ee reece 
Electrostatic Precipitators and Gas Apparatus. | . 
Engineered Products Sold with Service | -< ear toon ene Gop arceper seamen cen enna e Zeme....... ON in ocncsedacooweynncasss 
! i 
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Western Pipe Line Formed 
To Build Rockies Outlet 

Formation of Western Pipe Line 
Company to build and operate a new 
common carrier crude pipe line from 
the Rocky Mountain area to the mid- 
west has been announced by Service 
Pipe Line Company. 

The new company, a subsidiary of 
Service Pipe Line Company, plans to 
have its line in operation by the end 
of 1954. Service is a subsidiary of 
Standard Oil Company (Indiana) and 
operates the largest pipe line system. 

The new 603-mile line will run from 
Ft. Laramie, Wyoming to Freeman, 
Missouri near Kansas City. At Free- 
man the oil will be delivered by West- 
ern into Service Pipe Line’s big-inch 
system for transportation to refineries 
in the Kansas City, Wood River, and 
Chicago areas, and other lines. 

The new line will be 20-in. from Ft. 
erage Wyoming to Sterling, Colo- 
rado; 22-in. from Sterling to Natoma, 
Kansas, and 24-in. from Natoma to 
Freeman, Missouri. Initial capacity of 
the line into Freeman will be 160,000 
bbl a day. The line is being designed 
to handle over 200,000 bbl a day with 
additional pump stations. Service Pipe 


Dotted line shows 
SERVICE PIPE LINE C0, route of mew West- 
TULSA, OKLA. ern Pipe Line, sub- 
sidiary of Service 
Pipe Line. 


Line Company’s west Kansas system 
will be connected to Western near 
Natoma, Kansas. 

Until completion of the Western 
project, Service’s present Ft. Laramie 
to Freeman line will remain in opera- 
tion. Service’s Wyoming system west 
of Ft. Laramie will continue to op- 
erate as at present. It serves producing 
fields in the Wind River, Big Horn, and 
Powder River basins, and refineries in 
the Rocky Mountain area. 

Service pioneered pipelining from 
the Rocky Mountain area in 1923 with 
a 700-mile 10- and 12-in. line from 
Wyoming to Freeman, Missouri. Im- 
mediately after World War II there 
was need for increased capacity out 
of the Rocky Mountain area to keep 
pace with new oil discoveries. Despite 


_the serious pipe shortage at the time, 


Service (then Stanolind) increased the 
capacity of its line by laying 16-in. to 
the extent pipe was available, replacing 
the original 10-in. and reactivating 
several pump stations. 


New line will afford the advantage 
of a modern big-inch lower-operating- 
cost system with built-in capacity for 
the future in lieu of Service’s present 
Rocky Mountain system. 
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NOTICE: 


No change except the 
corporate name. We 
still have the same 
ownership, same 
management, same 
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eure 





address, same telephone, and use the same 45 years of experience 
to render the same service under the same trade name—‘‘PELCO.”’ 
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Welding Saddles 

















a <= 
PELICAN SUPPLY C0. INC. 


P. O. Drawer 1108 


Shreveport (84), Lo. 


SEE YOUR NEAREST SUPPLY HOUSE 








(Formerly: Pelican Well Tool & Supply Company) 
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New Firm Formed to Handle 
Trans-Canada Construction 

A newly-formed company, Bechtel- 
Mannix-Hester, will be in charge of 
design, engineering, and construction 
of Trans-Canada Pipe Lines, Ltd,’s 
2200-mile natural gas pipe line. 

The new company represents the 
pooling of resources and experience of 
the leading pipe line building organi- 
zations — Canadian Bechtel Limited, 
Toronto, Canada, Mannix Limited, 
Calgary, Canada, and Oklahoma Con- 
tracting Company, Dallas, Texas. 

Completion of the project is sched- 
uled for the end of 1956. The com- 
pany plans to sell natural gas in Sas- 
katchewan, as far east as Winnipeg, 
and to the Minnesota area next fall, 
and service from the line will be avail- 
able in Toronto and Montreal a year 
later. 

Trans-Canada is now completing 
purchase contracts with the owners of 
the gas in Western Canada and sales 
agreements with the public and private 
utilities which will distribute the fuel 
in the municipalities along the route 
of the line. Financing of the $300,- 
000,000 project, which will follow the 
negotiation of purchase and sales con- 
tracts, will be undertaken this fall. 

While the actual laying of pipe on 
the line will not get started until next 
spring, surveying, right-of-way nego- 
tiations and clearance will be started 
immediately. 


Ohio Fuel Plans Short 
Line, Compressor Additions 

Ohio Fuel Gas Company, Colum- 
bus, Ohio, has requested FPC authori- 
zation for 46 miles of pipe line and 
3000 additional compressor horse- 
power on its main system in Ohio to 
enable it to receive additional natural 
gas from its affiliate, United Fuel Gas 
Company. Both companies are Colum- 
bia Gas System subsidiaries. 

Ohio Fuel proposes to build 17.3 
miles of 20-in. and 29 miles of 24-in. 
paralleling parts of its existing line in 
Jackson, Vinton, Hocking, and Fair- 
field counties, Ohio. Company also 
plans to install two 1500-hp compres- 
sor units at its Crawford compressor 
station in Fairfield County. 


Wyoming Line Planned 
As Platte Connection 
Application has been filed with the 
Wyoming Public Service Commission 
for authority to build a 58-mile, 10-in. 
crude line from Lance Creek to Fort 
Laramie, Wyoming, by the Cheyenne 
Valley Pipe Line Company. The $1,- 
800,000 line would transport crude 
from Plains Pipe Line’s Lance Creek 
Station to a connection with Platte Pipe 
Line at Fort Laramie. 
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South Saskatchewan Line 
Completion Hurried 

Fulton Banister, Ltd., has put 2 
spreads to work on its contract for 155 
miles of 16-in. crude pipe line for 
South Saskatchewan Pipe Line Com- 
pany, linking the Fosterton-Cantuar- 
Success medium gravity oil fields of 
southwestern Saskatchewan with 
Moose Jaw station on the Interpro- 
vincial pipe line. Destination of the 
crude is St. Paul, Minnesota, via the 
Minnesota Pipe Line Company crude 
line, which will take off from Clear- 
brook station on Interprovincial’s sub- 
sidiary Lakehead pipe line. 

The new pipe line system will pro- 
vide the first outlet for Saskatchewan 
medium crude to outside markets, with 
an expected initial throughput of 15,- 
000 to 20,000 bbl per day. Capacity of 


the line, without intermediate pumping 


stations, is to be 25,000 bbl daily or 
about 212 times the current produc- 
tion of crude for the entire province. 
Projected completion date is early in 
October, before the ground freezes up. 
It will go into operation about the 
middle of next summer; in preparation 
for the opening of the refinery in St. 
Paul which is scheduled for comple- 
tion in July or August, 1955. 


Texas-Florida Gas Line 
Proposed by Houston Firm 


Authority will be sought soon from 
the FPC to construct a 1000-mile, 34- 
in. natural gas line from Texas and 
Louisiana producing areas to markets 
in Florida, according to J. O. Mack, 
president of Houston Texas Gas and 
Oil Company, firm planning the line. 

Engineering work on the line has 
been completed and estimated cost for 
the system, including laterals for 
gathering and distribution, is $148,- 
000,000. Current plans call for con- 
struction of the line prior to beginning 
work on two 30-in. lines the company 
has previously proposed, one to the 
Chicago-Detroit area, and another to 
the New York area. 


Section of Badger Line 
Contracted, Underway 


Construction has begun on the East 
Chicago-to-Harlem Avenue sector of 
the 195-mile Badger products pipe line 
to Madison, Wisconsin, by Morrison 
Construction Company, Hammond, 
Indiana. The Morrison contract also 
includes construction of a pump station 
at East Chicago. 

The East Chicago-to-Harlem Ave- 
hue sector extends from the Cities 
Service refinery at East Chicago west- 
ward to a point near Lemont and then 
up the sanitary canal to Harlem Ave- 
nue. At this point, the line will serve 
several oil products terminals. 
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Approval Sought on 61 
Miles by Manufacturers 

Manufacturers Light and Heat Com- 
pany, Pittsburgh, Pennsylvania, has 
applied to the Federal Power Commis- 
sion for authority to construct approx- 
imately 61 miles of transmission line 
and 1760-hp in compressor capacity 
on its system in Ohio, Pennsylvania, 
and West Virginia. 

Proposed new facilities would be 
located in Columbiana, Belmont, and 
Monroe counties, Ohio; Ohio County, 
West Virginia, and Beaver, Washing- 
ton, Allegheny, and Westmoreland 
counties, Pennsylvania. 


Projects 


Kansas-Nebraska to Build 
221 Miles of Gas Line 


Kansas-Nebraska Natural Gas Com- 
pany, Inc., Phillipsburg, Kansas, will 
construct a total of about 221 miles 
of pipe line and 2700 hp in compressor 
capacity on its natural gas transmission 
system in Nebraska. 

Facilities to be constructed by 
Kansas-Nebraska have a total esti- 
mated cost of $4,096,890. The new 
pipe will range in diameter from 6 to 
12-in. Of the proposed additional com- 
pressor capacity, 1500-hp will be in- 
stalled at a new station and the re- 
maining 1200-hp at an existing station. 


















OF POWER 
ct air motor or 
te hydraulic drive 
g engine driven 


ost power. 


3—2,097,398 
umber A-702 
tterhead 


o. Box 4038 


Wy UDMilltemvenlin. 


FOR MAKING CONNECTIONS TO 
PIPELINES AND TANKS WITHOUT 
SHUTDOWN OR DRAINAGE 
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Projects 


Price Safety Record Given 
National Recognition 

National recognition of the safety 
record established by the H. C. Price 
Company, pipe line construction firm, 
has been given by the receipt of three 
Certificates of Honor from the Joseph 
A. Holmes Safety Association. 

The Holmes Safety Association op- 
erates under the auspices of the U. S. 
Bureau of Mines in Washington, Dis- 
trict of Columbia. Awards were pre- 
sented to the pipe line construction 
firm for the overall safety record estab- 
lished during 1953 under the super- 
vision of safety director Bennie G. 
Pierce, and also to 2 individual mem- 
bers of the firm. Individuals who re- 
ceived the important safety awards are 
Forrest Loinette and W. H. Olrich. 


Trans-Canada Line to Be 
30-in. Board Decides 

The Trans-Canada natural gas pipe 
line from southeastern Alberta to 
Winnipeg, Minneapolis and Toronto- 
Montreal, for which the Canadian 
Board of Transport Commissioners 
has granted a permit conditional on the 
company (Trans-Canada Pipe Lines 
Limited) securing the necessary financ- 
ing by the end of 1954, will be a 30-in. 
line, according to the Board’s official 


announcement. The company proposed 
this size as a compromise to permit the 
line to be built in stages, although some 
engineering opinion within the organ- 
izing group was to the effect that a 36- 
in. line would be more economical in 
operation for the anticipated load fac- 
tor after the initial build-up period. 
Company is presently assembling 
management personnel and conducting 
preliminary route surveys, as well as 
preparing advanced engineering 
studies, with right-of-way clearing 
scheduled to begin early in 1955. 


Houston-Sour Lake Line 
Begins Operation 

Cities Service’s new 60-mile pipe line 
from Houston to Sour Lake, Texas, has 
been put into operation with initial 
delivery of 42,700 bbl of oil. Maxi- 
mum capacity of the 12-in. line is 70,- 
000 bbl daily. In connection with con- 
struction of the Houston pump station, 
six 120,000-bbI tanks have been erected 
to receive crude from connecting car- 
riers. The extension enables Cities 
Service to take oil from its affiliated 
Texas-New Mexico Pipe Line system 
and other pipe lines at Houston, and 
transport it to Sour Lake where it en- 
ters the company’s 20-in. line to Lake 
Charles, Louisiana. 


install 
neak performance 

into your 
COMPFESSOFS car cas- amon 














VOSSVALVES 


REG. U.S. PAT. OFF. 





Peak performance, maximum efficiency, greater output, 
and lower power costs can be built into your oldest, 

and of course your newest, compressors by 

the installation of VOSS VALVES. 


THESE VOSS VALVE ADVANTAGES: 


Quiet, vibration-free operation 20 to 60% more valve 
area less power consumption minimum pressure loss 
normal discharge temperature lower operating costs 


utmost safety 


Our detailed proposal for increasing the efficiency of your compressor 
will be sent you without obligation. Send us the name, bore, 
stroke, and speed of your machine. 
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VOSS VALVES /\ H.H. VOSS Co., Inc. 784 €ast 144th Street, New York 54, N. Y. 















South Georgia Plans 368-Mile 
System in Georgia, Florida 

South Georgia Natural Gas Com- 
pany, of Birmingham, Alabama, has 
received tentative FPC approval to 
construct and operate a 368.3-mile 
natural gas transmission system to 
serve new market areas in Georgia and 
Florida. 

South Georgia’s transmission line 
will begin at a point of connection 
with the Southern Natural Gas Com- 
pany pipe line system in Lee County, 
Alabama, and extend southeast to near 
Albany, Georgia. 


Northern Natural Seeks 
South Dakota Line Okay 

Northern Natural Gas Company, of 
Omaha, Nebraska, has applied to FPC 
for authority to construct 330 miles 
of pipe line to supply natural gas serv- 
ice to 20 communities in South Dakota. 

Northern proposes to extend its 
main line facilities from a point near 
Sioux Falls, South Dakota, about 165 
miles in a.northwesterly direction to 
Aberdeen, South Dakota. The com- 
pany also would build about 164% 
miles of branch lines, and town border 
stations to make gas available to the 
20 towns. Total estimated cost of the 
project is $6,661,100. 





THE WILKINSON 
LINE LOCATOR 


will substitute facts for guesses and map errors 
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Wilkinson Products Co. 


Originators of small, light 
all-purpose locators 


3987 Chevy Chase Drive 
Pasadena 3, Calif. 
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2 Quertion — 


WITH THE SAME ANSWER 


Gates or Lubricated Plugs? 


Walworth engineers work directly with pipeline engi- 
neers and operators — suggesting valves for all types 
of pipeline installations. They’re quick to recognize 


Where can I get them? 


From Walworth — because Walworth makes both gate 
valves and lubricated plug valves. That’s why 


a condition where a quick-opening lubricated plug 
valve is best employed—or, one where a gate valve will 
be better for a particular requirement. Whenever you 
are faced with the problem of selecting proper pipe- 
line valves—call Walworth. 


Walworth’s recommendations will be unbiased. And 
there is a Walworth representative or distributor near 
you. They are situated in principal centers throughout 
the world. Write, phone, or wire for further details. 


WALWORTH 


Manufacturers since 1842 


valves e fittings e pipe wrenches 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORL 








P 066.000. 

















CONVERSION FACTORS 

Unit x Factor = Unit x Factor = Unit 
millimeters 0.03937 inches 25.40 millimeters 
centimeters 0.3937 inches 2.540 centimeters 
meters 3.281 feet 0.3048 meters 
kilometers 0.6214 miles 1.6093 kilometers 
square centimeters 0.1550 square inches 6.4516 square centimeters 
square meters 2.471 x 10-4 | acres 4046.9 square meters 
square meters 10.76 square feet 0.092937 square meters 
square meters 1.196 square yards 0.83612 square meters 
square kilometers 0.3861 square miles 2.590 square kilometers 
square kilometers 247.1 acres 4.047 x 10-3 | square kilometers 
ares 0.02471 acres 40.47 ares 
hectares 2.471 acres 0.4047 hectares 
cubic centimeters 6.102 x 10-2 | cubic inches 16.388 cubic centimeters 
cubic centimeters 2.642 x 10-4 | gallons U.S. 3785.3 cubic centimeters 
cubic centimeters 2.201 x 10-4 | gallons Imperial 4543.6 cubic centimeters 
liters 61.02 cubic inches 1.6388 x 10-2 | liters 
liters 0.03531 cubic feet 28.32 liters 
liters 0.2642 gallons U.S. 3.7853 liters 
liters 0.2201 gallons Imperial 4.5436 liters 
liters 6.2905 x 10-3| barrels (42 gal.) 158.97 liters 
cubic meters 35.31 cubic feet 0.02832 cubic meters 
cubic meters 1.308 cubic yards 0.7645 cubic meters 
cubic meters 264.2 gallons 3.785 x 10-3 | cubic meters 
cubic meters 6.2905 barrels (42 gal.) 0.15897 cubic meters 
Imperial gallons 0.833 U. S. gallons 1.200 Imperial gallons 
atmospheres 14.70 pounds per square inch 0.068027 atmospheres 
atmospheres 33.90 feet of water 0.0295 atmospheres 
atmospheres 29.92 inches of mercury 0.03342 atmospheres 
kilograms per square meter 1.422 x 10-3 | pounds per square inch 703.23 kilograms per square meter 
kilograms per square meter 0.2048 pounds per square foot 4.883 kilograms per square meter 
kilograms per square meter 9.678 x 10-5 | atmospheres 10,332.7 kilograms per square meter 
millimeters mercury 1.9268 x 10-2! pounds per square inch 51.9 millimeters mercury 
grams 2.205 x 10-3 | pounds 453.5 grams 
kilograms 2.205 pounds 0.4535 kilograms 
kilograms 1.102 x 10-3 | tons 907.4 kilograms 
metric tons 1.102 tons 0.9074 metric tons 
tons of 12° oil 5.7924 barrels of 12° oil 0.17264 tons of 12° oil 
tons of 16° oil 5.9538 | barrels of 16° oil 0.16796 tons of 16° oil 
tons of 20° oil 6.1151 barrels of 20° oil 0.16353 tons of 20° oil 
tons of 24° oil 6.2763 barrels of 24° oil 0.15933 tons of 24° oil 
tons of 28° oil 6.4383 barrels of 28° oil 0.15532 tons of 28° oil 
tons of 32° oil 6.5998 barrels of 32° oil 0.15152 tons of 32° oil 
tons of 36° oil 6.7613 barrels of 36° oil 0.14790 tons of 36° oil 
tons of 40° oil 6.9223 barrels of 40° oil 0.14446 tons of 40° oil 
tons of 44° oil 7.0842 barrels of 44° oil 0.14116 tons of 44° oil 
tons of 48° oil 7.2448 barrels of 48° oil 0.13803 tons of 48° oil 
gram-calories 3.968 x 10-8 | British thermal units 252.02 gram-calories 
kilogram-calories 3.968 British thermal units 0.252 kilogram-calories 
kilogram-calories per minute| 0.09351 horsepower 10.694 kilogram-calories per minute 
grams per cubic centimeter 62.43 pounds per cubic foot 0.016018 grams per cubic centimeter 
kilograms per cubic meter 0.06243 pounds per cubic foot 16.018 kilograms per cubic meter 
degrees centigrade + 17.8 1.8 degrees fahrenheit —32 5/9 degrees centigrade 
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@NOTHING OUTWEIGHS 








Why sacrifice quality for price? 
When you buy Enardo products, 
you are buying quality, not cut- 
price products. You are buying 
first-rate equipment backed by 
manufacturers with years of 
experience and leadership in 
their chosen field. 

Our products are designed and 
built to give you the best possible 
service with the least mainte- 
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nance for many years. Many of 
our products are giving good 
service after twenty years on the 
job. Enardo stands behind all 
products they manufacture, and 
will give you the added assurance 
of the best in service. 

If you’re looking for quality, 
tailor-made for all your jobs, 
DEMAND ENARDO PRODUCTS 
on your lease storage tanks. 


Se, tA OMA 
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ENARDO 
QUALITY 
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JET BLACK 


Sbecont 


STACK PAINT 


THE CIT-CON OIL REFINERY near Lake Charles, 
Louisiana, is one of the newest and largest fully 
integrated lubricating oil and paraffin wax plants. 
A joint enterprise of Cities Service and Continental 
Oil, the plant is finished in sparkling aluminum 
and gleaming black. What's unusual is that the 
black is used to protect the surface areas of such 
large units as petroleum furnaces and exhaust 
stacks. 


Soon after this modern refinery was completed, it 


became evident that even the most heat-resistant. 


organic black finishes would not last from one 
annual unit shutdown to the next. The best of 
them developed rust stains in a few months. 


Then in July 1952, when the steam boiler was 
down, the three 100 foot stacks in the unit were 
wire-brushed and a single coat of a silicone resin 
based black finish* was applied. The coating was 


*Formulated by Allied Paint Company, Tulsa, Oklahoma 
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DOW CORNING CORPORATION 
Midland, Michigan 


ATLANTA « CHICAGO « CLEVELAND « DALLAS « DETROIT « LOS 
ANGELES « NEW YORK « WASHINGTON, D. C. (Silver Spring, Md.) 
In Canada: Dow Corning Silicones Ltd. «¢ In England: Midland 
Silicones Ltd. « In France: Cie St. Gobain 


SILICONES 
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Stays bright and glossy: = 
lasts longer at 700° F cE 





allowed to air dry and cure in service. Later the 
petrochem heater stacks and all other stacks in the 
plant were refinished in the same manner. 


Today, two years later, the black finish looks as 
bright and glossy as ever, despite surface tem- 
peratures ranging from 350° to 700° F. Unit shut- 
down time has come and gone for most of the 
stacks with no refinishing necessary. The silicone 
paint has already paid for itself in reduced re- 
finishing costs. 


That's the kind of performance you can expect 
from protective coatings formulated with Dow 
Corning silicone resins. Wherever high tempera- 
tures, corrosive atmospheres or both combine to 
limit the life of organic coatings, silicone based 
finishes cut maintenance costs, reduce down-time 
and improve plant appearance. For more informa- 
tion and list of suppliers, mail this coupon today. 


| 


Dow Corning Corporation, Dept. ET-21, Midland, Mich. 


Please send me 


00 Silicone-Based Protective Coatings 


O List of Silicone Paint Suppliers 





Company 





Address 





City. Zone. State 
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It is the attitude of the workman that assures 
excellence. When he will give only his best, the 
product is the best. 

This attitude has prevailed in Wyatt’s Shops 
since the first job was completed in that little 
building on Coombs Street in Dallas, back in 1913. 

It is something beyond design and specifications 
and something of which Wyatt Metal & Boiler 
Works is proud. 
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CALCULATION OF SUCKER ROD LOAD, STRETCH, 





AND PLUNGER TRAVEL 





TABLE A 
Impulse factor K 












































Strokes per minute Length of stroke, in. 
s. p. m. 
24 30 34 37% 44 54 64 74 
10 1.045 1.056 1.063 1.069 1.082 1.100 1.118 1.137 
12 1.053 1.067 1,076 1.083 1.098 1.120 1.142 1.165 
14 1.062 1.078 1.088 1.097 1.114 1.140 1.166 1.192 
16 1.071 1,089 1,101 1,111 1.130 1.160 1.190 1.220 | 
18 1.080 1,100 113 1,125 1,147 1.180 1.213 1,247 } 
20 1.089 1.111 1.126 1.139 1.163 1.200 1.237 1.275 
22 1.098 1,122 1,138 1.153 1.179 1.220 1.260 1.302 
24 1,107 1.133 1,151 1,167 1.196 1,240 1.284 1.330 
26 1.116 1.144 164 1,180 1.212 1.260 1.308 1.357 
28 1.124 1.156 1.176 1,194 1,228 1.280 1.331 1.384 
30 1.133 1.167 1.189 1,209 1,245 1.300 1.355 1.411 
32 1.142 1.178 1.202 1.222 1.260 1.320 1.380 1.439 
K=-14- X 8.p.m. # = length of stroke, in. 
ia 5400 s.p.m. = strokes per minute 
TABLE B TABLE C 


Size, weight, and cross-sectional area of sucker rods, pull rods and 
polished-rod pins 











Rod size—diameter, in. & | x% | % 1 
Sucker Rods 

Cross-sectional area sq. in. 0.307 0.442 0.601 0.785 
Weight of rods (box and pin), lb. 

per ft 1.110 | eer coe 
Weight of rods (pin and pin with 

coupling), lb. per ft. 1.120 1.620 2.250 2.880 

Pull rods 

Cross-sectional area, sq. in. 0.307 0.442 0.601 0.785 


Weight of rods and clamps. lb. per 








ft. 1.120 1.600 2.250 2.920 
Polished rods 
Pin size—O. D., in by 1% 1% 1% 
10 thread pin—root diam., in. 0.804 0.929 1,054 1,240 
10 thread pin—root area, sq. in. 0.508 0.678 0.873 1,208 

















Example: 

What is the peak polished rod load, total stretch of the 
rod string, and the actual pump plunger travel in a well 
that has 3600 ft. of 54-in. pin and pin sucker rods, a pump 
bore of 1'% in., 2-in. tubing, 14 strokes per min., and a 
polished rod stroke of 54 in.? 


Calculation of Peak Polished Rod Load 
Formula: ‘P = W XL X K, 


Where: 


P = peak polished rod load neglecting buoyancy, 

W = dead weight of rods plus the weight of the fluid 

in lb. per ft., 

L = length of sucker-rod string, and 

K = impulse factor. 

In Table A, the impulse factor K for 14 s.p.m., 54-in. 
stroke is 1.140. In Table C, W, the dead weight of the rods 
plus the weight of the fluid for 54-in. rods and a 1-in. 
pump plunger is 1.89. Length of the string is 3600 ft. 


Substituting: 


P= 1.140 X 1.89 XK 3600 = 7756.56 lb. peak pol- 
ished rod load. 





Note: These calculations are intended only for use in the prelim- 
inary design of a rod string. No consideration is given harmonic 
motion of rod string or friction. For more accurate results a stress 
dynamometer or similar stress equipment should be employed. 








Combined sucker-rod and fluid weights 








W =combined dead weight of rods and 




















Diameter fluid in lb. per ft.* 
pump plunger 

in. 54-in. rods, | %-in. rods, | -in. rods, l-in. rods 

lb. per ft. tb. per ft. lb. per ft. lb. per ft. 
1 1.46 1.94 2.59 sa 
1% 1.50 1.98 2.63 3.26 } 
1% 1.65 2.13 2.78 3.41 } 
1% 1.89 2.37 3.02 3.65 
1% 2.16 2.64 3.29 3.92 
11% 2.40 2.88 3.53 4.16 | 
2 2.48 2.96 3.61 4.24 | 
2% 2°84 3.32 3.97 4.60 
2% 3.25 3.73 4.38 5.01 
2% 3.69 4.17 4.82 5.45 
3% 5.90 6.38 | 7.03 7.66 











*Based on pin-and-pin rod weights. Specific gravity of fluid = 1.000 
(water at 39.1° F.) Weight of fluid per cu. in. = 0.0361 Ib. 





Calculation of Total Stretch of the String 





_ (P—WSsK)L 
Formula: § = Em XA 
Where: 
S = total stretch in in, 
P = peak polished rod load (7756.56 Ib.), 
Ws = weight of rod string in lIb., 
L = length of the string in in., 
Em = modulus of elasticity, 29,000,000, 
A = cross-sectional area of rods, sq. in., and 
K = impulse factor (1.140). 


In substituting in the formula P is 7756.56 lb. as calcu- 
lated previously, Ws is the length of the rods (3600 ft.), 
multiplied by the weight in lb. per ft., taken from Table 
B for %-in. pin and pin rods (1.120) times the impulse 
factor (1.140) from Table A is equal to 4596.48. L is the 
3600 ft. converted to in., 43,200. Em is 29,000,000 and 
A, the cross-sectional area of the %-in. rod is 0.307 sq. in. 
taken from Table B. 

g — (7756.56 — 4596.48) 43,200 ___ 136,515,456 
~ -- 29,000,000 X 0.307 ~ 8,903,000 


= 15.33 in. total stretch of the rods. 





Calculation of Pump Plunger Travel 


The actual pump plunger travel is found by subtracting 
the stretch of the rods from the 54-in. stroke. 54 — 15.33 
= 38.67 in. 





1This formula is derived from A.P.I. Standards No. 11 E, Third Edition-——adopted May, 1939. 
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THIS PLANE DESIGN| 
AND CONSTRUCTED 


rHE FLUOR CORPORA 
LOS ANGELES 













WATSON, CALIFORNIA. Fluor’s part in the $40 million expansion program 

at Richfield Oil Corporation’s refinery here, consisted of the engineering and 
construction of a polymerization plant (shown below), a super fractionation system 
(while changing the process), additions to the alkylation units, the erection of two 
giant Fluor Cooling Towers (18 cells each), and offsite facilities. A scale 

model complete in every detail of the poly plant was first built in Fluor’s model shop 
and served as a useful guide during the engineering and construction stages of 

the actual plant. Because of difficulties presented by limited ground space at the 
refinery, Fluor set up engineering and drafting personnel right at the jobsite to 
expedite the job. Problems were solved “on location” to conserve time. 
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EL PASO ! 











TEXAS EASTERN AY 





TRANSCO 


DE LAVAL 


CENTRIFUGAL 


COMPRESSORS [OMG big job for gas pipelines 


High pressure gas transmission on pipelines calls for equipment that’s TRANSCO selected these three De Laval 5,000 


dependable as well as efficient. That’s why De Laval centrifugal hp steam turbine-driven centrifugal compres- 


: sors for their Tylertown, Mississippi station. 
compressors have been chosen for these and many other booster stations. , 


EL PASO—These 30-inch De Laval centrifugal 
De Laval centrifugal compressors offer important engineering features. compressors are on the job at El Paso’s Florida 


@ Pressure contact shaft seal eliminates gas leakage. @ Construction sation. ih addition, Mey have nine more 
° es . . ‘ De Laval units in use at other stations. 
is heavy and rigid throughout. @ Units have high load carrying 


capacity. @ They can be designed to handle an increased ultimate flow. ERAS CASTERT—The Hirtoe 2a08 pp 
trifugal compressors on this company’s 30-inch 


De Laval units, totaling 200,000 hp, are now in operation on major gas pipeline from Kosciusko, Mississippi, 1 


a A ‘ : Uniont . Ivania, ll De Laval. 
pipelines. De Laval engineers will be glad to give you the a Te ee 


benefit of their wide experience in this field. 


Ay DE LAVAL Centrifugal Compressors 


DE LAVAL STEAM TURBINE COMPANY 


869 Nottingham Way, Trenton 2. New Jersey 











e CATALYTIC CRACKING 
e FLUID HYDROFORMING 




















Wedgeplug Valves have an enviable record for 
handling extremely hot oils—hot catalysts—hot gases 
—and hot slurry. 


Wedgeplug Valves made of Carbon Steel are recom- 
mended for temperatures up to 1000° F. When 
special metals are used, up to 1500° F. 
The tapered plug lifts, turns, and re-seGts in one ‘ 
operation. The raised seats are protected in 


C$ 


both the open and closed position. 


Cylinder-Operated 


fe _AWEDGEPLUG 


. STEEL DRY PLUG VALVES 


Opening and closing time of the remote control, cylinder- 











gal operated valve illustrated can be adjusted to suit varied 
ida service conditions. 
oe Can be supplied: wrench-operated; handwheel-operated; worm 
gear-operated. Adapted for remote control! thru use of elec- “LET ME HANDLE 
oo tric, air motor, or air cylinder operator. TH E HOT ON ES” 
nch 
to WEDGEPLUG VALVE COMPANY, INC. gf 


NEW ORLEANS 15, LA. 
Warehouse Stocks and 


An Affiliate of Sales Services 


STOCKHAM VALVES & FITTINGS Strategically Located 


GENERAL OFFICES AND PLANT °* BIRMINGHAM 2, ALA. 
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ELIMINATES NEED FOR LUBRICATION 





DESIGN 
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Pembina Field Boosts Canadian Reserves 


Current oil boom is most noteworthy occurrence 


in nation's predominantly agricultural economy 


T HE story of Western Canada’s oil 
play can be told in many different ways. 

It can be told statistically, in the 
mounting flood of crude oil pouring 
out of 5000 wells across the Prairie 
provinces of Canada. 

It can be told in the competitive race 
between the big oil searchers to corner 
the “hot-test” oil lands left on the con- 
tinent. In the wild stock market reac- 
tion of an oil discovery stock that trades 
its entire capitalization in two days. Or 
it may be told more personally in what 
it’s doing to the people. 

Recently an oil discovery was made 
in Southeast Saskatchewan just a few 
miles north of the U.S.-North Dakota 
border. Westerners dropped what they 
were doing at the magic phrases of the 
official announcement—heavy wet gas 
blow — oil-cut muds — green conden- 
sates—rise of 55 bbl of clean, 40 deg 
gravity oil in a 30-minute drill stem 
test, the strange new street-corner 
language of the West. 

Maps appeared as if by magic in 
hotel lobbies, barber shops, brokerage 
offices, and the now familiar pattern of 
excited questions broke out: “Who 
owns the land close by?” “What land 
is still open?” “Is it Crown land or free- 
hold?” “What’s the stock trading at?” 

Yet just a few short years ago these 
people talked little but wheat and cat- 
tle; oil and the stock market were dim 
unrealities, vaguely associated with 
Texas and Wall Street. 

Thats one side of the story. Here’s 
another: Not long ago a group of men- 
nonite farmers whose land adjoined a 
fast new developing oil field near Ed- 
monton refused oil geophysical crews 
access to their land to conduct vital 
testing operations. They said: “We are 
farmers. We’ve been growing wheat 
for 20 years. We own our land and we 
don’t want it all messed up by oil.” 

But for the great majority of West- 
erners who stand between these two 
extremes the current oil boom is the 
greatest thing that could have happened 
to their predominantly agricultural 
economy. The $205,000,000 budget of 
provosed government spending in AIl- 
berta in fiscal 1954-55 is a mighty argu- 
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ment in favor of oil. Not only is a big 
chunk of the money for the new roads, 
hospitals, schools, health services, etc., 
coming from oil, but since the Govern- 
ment owns the mineral rights to about 
80 per cent of all the land in the prov- 
ince, it will likely be coming a good 
deal faster in the years ahead. 


Royalty Problem 

That raises one of the touchiest 
problems of the province today. Since 
only around 1 out of 10 Alberta farm- 
ers owns the mineral rights to his land 
his only direct benefit from oil is the 
rental he is able to charge on his acre- 
age occupied by the oil companies for 
wellsites, roadways, batteries, etc. On 
the average this works out at around 
$1000-$1200 the first year and some 
$400 a year thereafter for as long as 
the well keeps producing. 

This looks like mighty “small pota- 
toes” to many of them, particularly 
since it represents only three to five 
days production revenue from an aver- 
age well. Something should be done, 
many farmers think, to provide them 
with a bigger “cut” of the big oil pie. 
Some talk a modest royalty of 1 to 3 
per cent of production from their land. 

Oil companies in the midst of tre- 
mendous exploration and development 
program that is currently totalling some 
$1,000,000 a day, and looks likely to 
continue at a high level for many years, 
think any extra royalty payments 
should come out of the fattening gov- 
ernment purse, not theirs. In the mean- 
time the Canadian Petroleum Associa- 
tion has recently launched a series of 
forum-type meetings in rural districts 
to acquaint farmers with industry 
problems and improve relations. 

Meanwhile oil exploration teams are 
having to move fast to keep their com- 
panies in the forefront of the quicken- 
ing oil search. With the sum of geo- 
physical knowledge expanding monthly 
and the big oil play narrowing down 
to the larger, well-financed companies. 
the competitive race for new finds has 
reached fever heat. Wildcatting opera- 





THE PETROLEUM ENGINEER, September, 1954 


tions—at a new peak this year—are 
clothed in greater secrecy than ever, 
Oil companies’ landmen keep a packed 
bag ready to jump to new fields on the 
slightest hint of unusual activity. 

One company’s landmen who moved 
into a Southern Manitoba community 
some time ago to investigate the field 
operations of a competitive firm found 
themselves mysteriously “landlocked” 
by an unknown party who had chart- 
ered all available rental cars “for an 
indefinite period” before their arrival. 

As this sort of thing just whets the 
landman’s sleuthing appetite, they 
promptly retaliated by tying up every 
available lawyer in the area on lengthy 
land title searches. This prevented the 
opposition from completing their land 
deals with the farmers and provided 
them with the necessary time to bring 
up new cars and get into the promising 
new field to compete for land. 


Pembina Drama 

Here’s a story they are still telling 
in Calgary and Edmonton. It concerns 
the now famous January Government 
auction of Crown reservations in the 
Pembina area of West-central Alberta 
—the auctions that saw Imperial Oil 
and Texaco paying $11 and $13,000,- 
000 respectively for two 98,000-acre 
reservations. These are “sealed bids” 
and one never knows how his bid ranks 
with the others. 

For a couple of weeks prior to the 
final auction date a large Canadian 
oil company had been drilling a most 
strategic well just off the northwest 
corner of one of the big reservations up 
for sale. There was no question but 
that the company was rushing the well 
to completion before auction closing 
date to be able to profit from the valu- 
able drilling information. Knowledge 
of the geophysical formations would 
be of immense value in assessing the 
chances for oil in the adioining land. 
As the drill bit penetrated to the deeper 
levels land scouts from competing com- 
panies began to show up. At one time 
two dozen of them formed a grimly 
attention circle around the well-site. 

But the drilling company threw one 
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of the most effective blankets of se- 
crecy around their drilling progress 
ever seen in the West. Operations were 
shut in by tarpaulin, drilling crews 
slept on the well-site at night and drill- 
cores were whisked away by car on set 
schedules by company officials to my- 
sterious destinations. The fact that the 
well had been getting encouraging re- 
sults—and finally oil—didn’t come out 
until after the results of the sale had 
been announced. 

The odd twist to this story is that 
despite all the advance information, 
the drilling company—which almost 
certainly must have entered a bid and 
a high one—allowed itself to be out- 
priced. The final chapter to this story 
is now being written. Five well loca- 
tions have been announced for the 
$11,000,000 purchase. Drilling will 
soon get under way. As one of the of- 
ficials of the oil company concerned 
put it recently, “we damn well got to 
get oil.” 


Boom Steps Up 

The stepped-up oil play is coming at 
a time when it appeared as if some of 
the steam was starting to go out of the 
western oil boom. In the first half of 
1953 there was a drop in the survey 
work and in acreage under exvloration. 
Part of the downturn was attributed to 
a change in investment climate, in the 
amount of capital forthcoming for this 
kind of risk effort. A concurrent de- 
cline in stock market activity may have 
been a factor. 

But a series of exciting discoveries 
in all three Prairie provinces high- 
lighted by the major Pembina find in 
Alberta has sent exvloration interests 
soaring to new veaks. As good light oil 
has now been discovered in Saskatche- 
wan and Manitoba the prudent oil 
searcher is having to lay out his ex- 
ploration dollars in three neat viles— 
Alberta, Saskatchewan, and Manitoba. 
His potential hunting grounds now 
stretch from Southeast Manitoba to 
the Foothills, from the International 
border to the Northwest Territories. 

In their hotly comnetitive race for 
new oil, industry officials aren’t stov- 
ping to worry about getting ahead of 
their markets. 

“We can’t afford to slow uv,” the 
Western Canada head of one of the 
Canadian “Rig Four” indicated re- 
cently. “In the first place the other 
fellow isn’t and anyway markets have a 
habit of catching uv after a while.” 

The oilman exvlained the suvvly 
and demand picture this wav. It is 
like the snring floods. When the pres- 
sure of dozens of new streams of water 
becomes too great the river over%ows 
its banks and fans out into new fields. 

In oil. when the pressure of new 
supplies becomes too great there is a 





wellhead price cut which permits an 
overflow into new market fields. 

In Canada we have just about 
reached all our “easy” markets. By the 
time two new refineries in Washington 
State come on stream—one this fall, 
the other next summer—Canadian oil 
will have reached its visible market 
limits. It might even take a small price 
reduction — maybe in transportation 
charges — to assure the 85,000 bbl per 
day potential market in Washington 
State. 


Market Outlook 

Where will our oil go after that? Soon 
the new streams of oil pouring from 
the new fields will build up heavy pres- 
sure for new market outlets. The Pem- 
bina field alone boosts Canada’s oil 
reserves another 30-40 per cent and the 
chief operating team in the field has 
already mapped out a program of 
3100 wells by 1962. If all these new 
wells were allowed to produce at a 100 
bbl per day rate they would turn out 
more oil than Canada’s entire oil in- 
dustry at the present time. 


Although domestic markets have . 


been showing a healthy 6-10 per cent 
rise it’s obvious that they can’t begin 
to keep pace with the anticivated rate 
of new oil discoveries. For instance, 
more wildcat wells are planned this 
year than in any previous year and the 
success ratio is steadily climbing up. 
Last year the industry racked up the 
phenomenal success ratio in Alberta of 
1 successful oil or gas well in every 2 
drilled. 

“If the experience here is like that 
in Texas—and I see no reason whv it 
shouldn’t be — we'll still be drilling 
wildcat wells at the turn of the cen- 
tury.” an oil geologist states. 

But industry is agreed that the next 
drive for markets will be a rough-and- 
tumble affair that will necessitate a 
10-15 per cent price cut and could 
raise a good deal of ill-feeling from in- 
dustry in the important country. By 
looking at a map of North America 
it’s not difficult to see where the most 
likely market svots are — Northern 
Michigan, particularly Detroit, Ore- 
gon, and as far south as California on 
the West Coast. 

If at worst Canada is barred from 
further particination in the big U. S. 
market by artificially raised barriers 
of one kind or another then Canada 
will have no other alternative but to 
fall back on her last big line of market 
defense—Montreal in the East. With 
its 150.000 bbl per day refining cavac- 
ity Montreal would give producers 
plentv of market to “chew over” for 
several years to come. 

In the meantime. of course. there is 
alwavs the possibilitv that rising ocean 
tanker rates will render Canada com- 
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petitive with Near East and California 
crude on the West Coast as far south 
as San Francisco. 


The Year Ahead 

This year it looks as if Canadian oil 
can be marketed at an average rate of 
some 260,000 bbl per day—Canada’s 
potential production is estimated at 
around 350,000 bbl per day. This mar- 
ket is made up of 90,000 bbl per day 
via the Interprovincial oil pipe line to 
Sarnia, Ontario; some 15,000 bbl per 
day dropped off in the Superior, Wis- 
consin, area for sale there; some 110,- 
000 bbl per day for the three prairie 
provinces and for British Columbia an 
average for the year of around 45,000 
bbl per day. 

It is easy to see this rate upped to at 
least 315,000 bbl per day rate by early 
next year and 360,000 bbl per day by 
year end by which time a 50,000 bb! 
per day refinery will have come on 
stream near Anacortes, Wash. If a 
sizable price cut takes place in Cana- 
dian crude before then—a likely devel- 
opment—marketing could crawl over 
the 400,000 bb! per day rate. 

By next year the Sarnia extension of 
the Interprovincial pipe line will be 
able to handle 138.000 bbl per day. 
Although it is unlikely there will be 
sufficient refining capacity in the Sar- 
nia area to handle this (capacity now 
around 110,000 bbl per day), a prom- 
ising market could grow up in North- 
ern Michigan. 

All three Prairie provinces produced 
over 80,000,000 bbl of crude oi! in 
1953 with a total value of $200.000,- 
000. This represented 53 per cent of 
Canada’s total consumption of refined 
petroleum products. At an anticipated 
average production rate this year of 
some 260,000 bbl per day revenue 
should jump to around $237.000.000. 
(A wellhead price cut could pare this 
somewhat). 

Although still representing a small 
fraction of the over-all outvut, produc- 
tion from both Saskatchewan and Man- 
itoba is showing the greatest percentage 
increase. Saskatchewan exvects to pro- 
duce some 5.000.000 bb! of oi! this 
year, almost double the 1953 rate; 
Manitoba over 1,000,000 bbl, up some 
40 ner cent. 

Completion of the provosed 150- 
mile pive line from the Fosterton fields 
in the southwest corner of Saskatche- 
wan to the Intervrovincial oil viveline 
will at last oven uv a major market for 
this 75-100.000.000 bbl field. Market- 

ing of this heavy-to-medium grade 
crude has presented a maior problem 
since refineries in the province have 
not been anxious to process it. 

Now Socony-Vacuum Oi] Company 
and associates have decided to pipe 
the oil to St. Paul, Minnesota, where a 
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with 10 tons of 
lift capacity on crawlers (15 tons on rubber) 
has plenty of power, strength and stability to 
handle % to %-yard clamshell and dragline 
buckets on a wide work radius. Boom lengths 
range from 30 to 50 feet on the 205 crawler 





crane (25 to 55 feet on truck crane). 


Crawler-mounted 205 with either standard 
or extra-long crawler frames, takes 16, 20 or 24. 
inch shoes . . . gives you ground-bearing pres. 





sure as low as 7.4 pounds per square inch. 
Crawlers are self-cleaning, have double-faced 
steel rollers, and high-carbon cast-steel shoes, 


if mobility is needed the 205 is available on 
rubber . . . gives you the plus advantage of 
15-ton lift capacity and 32% m.p.h. travel 
speeds for clamshell, dragline and lift crane 
work. Converts to ¥2-yard shovel or hoe. Better 
look into this rugged new machine today, 


Full-rotating fairlead on dragline. 
Power boom lowering optional. 
Big 20-inch clutches, self-adjusting. 


Only 2 major shafts in upper 
machinery — simple, accessible. 


Antifriction power flow for dig, 
hoist, swing, and travel. 


4 hook rollers, eccentric adjustment. 
Automatic traction brakes. 


Independent traction, optional. 
PROVED by 2 years of thorough field tests, 
Koehring 205 brings you this 10-to-15-ton 


capacity at only “’2-yd.” price. Get complete 
details from Koehring distributor, or write. 
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KWIK-MIX 
3%4-S DANDIE® 
SPEEDS 

MIXING JOBS... 





IT’S AS PORTABLE AS 
A WHEELBARROW.... 


For pouring footings, lay- 
ing concrete slabs, and 
handling all other widely- 
scattered mixing jobs 
around refineries, yards, 
booster stations or drill 
sites, here’s a portable “handyman” that does on-the-spot 
mixing. Kwik-Mix 3%-S Dandie produces high-quality con- 
crete fast, at low cost, anywhere on your property. 





I's portable as a wheelbarrow. Balanced light weight, 
low center of gravity, roller-bearing wheels and handy 
push-down tow-pole provide easy, one-man spotting on 
the job . . . and give smooth, fast towing job-to-job. Low 
charging height is only 43 inches. Easy-tilting drum is self- 
locking in any discharge position. The all-welded steel drum 
has reinforced lip, separate ring gear, box-section yoke for 
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long-wearing durability. This utility-size 3%-S Dandie also 
has multiple V-belt drive, standard 3.4 h.p. air-cooled gas 
engine, antifriction bearings throughout. 3 models: side- 
discharge tilter, end-discharge tilter, and non-tilt. 


Kwik-Mix also offers 
you: 6-S (shown here), 
11-S, and 16-S Dandie 
concrete mixers; and 
Moto-Bug® .. . 10 cu. 
ft. power wheelbarrow. 
Ask your Kwik-Mix dis- 
tributor for details . . . 
or write for bulletins. 





3029 W. Concordia 


mail to: KWIK-MIX COMPANY sitios ws. 


Send us bulletins on: [J 3¥2-S [J 6-S (J 11-S [J 16-S concrete mixers 
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refinery, especially designed to process 
the oil, is being constructed. Plan is 
to transport the crude in the Interpro- 
vincial oil pipe line as far as Superior, 
Wisconsin, and then via another line 
to be Built in the U.S. to St. Paul. Po- 
tential production of the Fosterton area 
is believed to run around 15,000-20,- 
000 bbl per day of an average 22-24 
gravity oil depending on the produc- 
tion allowables set by the Government. 
Plans are to start construction of the 
line this summer so that first deliveries 
to St. Paul may be made by mid-1955. 

Recent successes in Southeast Sas- 
katchewan and Southern Manitoba is 





bringing stepped-up activity to these 
provinces. Although estimates on re- 
serves of Saskatchewan’s first light oil 
field—Smiley—have had to be pared 
down to about one-third with greater 
geological knowledge of the field there 
is still considerable drilling interest in 
the area. All told, government officials 
anticipate some $50-$60,000,000 will 
be spent in exploration in development 
in Saskatchewan this year. 

A promising light oil discovery near 
Estevan electrified the West four weeks 
ago. This looks like the best quality oil 
east of Turner Valley. The drilling 
company — Canadian Gulf Oil — ap- 
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parently encountered some production 
ditticuities in later testing. 

Maiiiooa Mas NOW Z established light 
oil fieids in tne southern part o1 te 
province—tne more recently discoy- 
ered Roselea-Virden field and the oider 
Dailey fieid. Several ot tne Koselea pro- 
ducers nave an open flow potential of 
well over 1000 bbi per day. Lhere are 
over 100 producing wells in the proy- 
ince now, most of tnem in these 2 fields, 

The biggest oil fieid in Western Can- 
ada was discovered in the latter part of 
1953. At an oil pipe line hearing De- 
fore the Alberta retroleum and Na- 
tural Gas Conservation Board several 
weeks ago reserves of the Pembina 
field were set at anywhere from 750- 
900,000,000 bbl. But a couple of later 
wells have extended the field consider- 
ably since that date. 


Effect of Pembina 

The Pembina find has caused quite 
a shift of empnasis in wildcat drilung 
to the west. It is estimated that at least 
60 per cent of this drilling will be west 
of the fifth meridian this year. Last 
year some 60 per cent was east of this 
line. 

Recently Alberta’s latest Cardium 
sand discovery was made 20 mues 
southwest of Pembina Cardium pro- 
ducers and 20 miles nortn-northwest 
of Rocky Mountain House. 

In the meantime the tast expanding 
oil development picture is bringing 
more and more money into the Gov- 
ernment coffers and working a gradual 
change in taxation trend—particularly 
in Alberta. For the current year, rev- 
enues from oil will exceed $90,000,000 
in the province. This is 1% times the 
total of all municipal, school and hos- 
pital taxes paid during 1953. Since 
Leduc discovery well came into pro- 
duction in February of 1947, the public 
treasury of Alberta, has received as a 
direct result of oil and gas develop- 
ment as at January 31, 1954, $271, 
955,853, which is over $35,000,000 
more than the total amount paid by 
all the people of Alberta in municipal, 
school and hospital taxes combined 
during the same. period. 

Here is what Premier Manning of 
Alberta said of the future in his recent 
budget address: “It is well within the 
realm of possibility that in the fore- 
seeable future revenue from further 
oil and gas development will be double 
that of the present year, in which case 
the increase alone from this one source 
would be sufficient to eliminate all 
present municipal, school, and hospital 
taxes with a balance of approximately 
$30,000,000 available for debt retire- 
ment or such other purposes as may 
be considered in the public interest.” 
kkk 
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= THE FITTINGS THAT 
* CAN REALLY TAKE IT! 






























Ov- 
a bow, tee and cross in a high pressure piping system is a point 
ev- concentrated stress. W-S Forged Steel Fittings take this tough 
n Service in stride because they're fabricated and designed to resist 
Os- pressure, heat, shock and vibration. They're drop forged of highest 
i quality steel to produce a dense, tough, forged-fiber structure that 
lic can really take it. And careful heat treatment after forging develops 
* the metallurgical properties of the steel to their fullest. 

_* Notice, too, how Watson-Stillman engineers have designed extra 
pe strength into the fittings. Long bands extend well beyond the threads 
val, or sockets to provide extra reinforcement. Wall thickness is carefully 
ied calculated to put extra metal at points of severest stress. 

of W-S high-precision machining and rigorous inspection follow 
~ through to give you the fittings that mean stronger, tougher pipe 
site joints. W-S Forged Steel Fittings are available in both Screw-End 
“i and Socket-Welding types in carbon, stainless and alloy steels. 
or Sold Through Leading Distributors 

all 

o WATSON-STILLMAN FITTINGS DIVISION 
wa H. K. PORTER COMPANY, INC. 

a.” 

oe 






Roselle, New Jersey 
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Plant Inspection Trips Make Friends 
STANDARD Oil Company (Ohio) is 
devoting time and attention to a pro- 
gram of plant inspection trips through ch 
its No. 1 Refinery in Cleveland for the in 
benefit of the people not in the es 
company. The company feels that in br 
this refinery with its historical back- Wi 
ground and geographical location it th 
has a valuable tool to use in helping de 
promote public understanding in the ar 
area. Vi 
Plant trips have been instituted by fic 
many industries as a courtesy to special gi 
technical groups but the idea of open- th 
ing a refinery to tours by a large and m 
diverse number of people as a means of 
building good community relations is di 
comparatively new. re 
A marketing oil company is singu- ir 
larly sensitive to public acceptance and th 
h 
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Cleveland fire department visitors at the it 
new crude distillation unit. y 
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this is doubly true with a company 
like Sohio, which lives and sells in so 
concentrated an area. Standard’s No. | 
Refinery in Cleveland has been a land- 
mark in the heart of the city for 85 
years and there are few people in the 
area who have not passed the plant or 
seen it from a distance and very few 
who do not know someone who works 
for the company. ° 

It was here at No. 1 Refinery that 
John D. Rockefeller started the Com- 
pany in 1870 and considerable oil in- 
dustry history has stemmed from this 
location. The company decided to take 
advantage of these favorable circum- 
stances and establish a plan and a 
group to handle plant visitors. The In- 
dustrial Relations Department of the 
refinery uses the Special Services Sec- 
tion of the plant’s Engineering De- 
partment for this purpose. 

There are a few simple rules: 

1. Any recognized scholastic, cul- 
tural or business group or any 
accredited individual is welcome. 
There are no general tours. Each 
group is handled entirely sep- 
arately with the talk and trip 
tailored to their interests. 

3. The tours generally last about 
two hours and are preferably 
scheduled to begin 1:30 p.m. 

4. The group is brought directly to 
the cafeteria meeting room in 
the center of the refinery. Then 
they are seated, given a booklet 
on No. 1 Refinery and an Official 
word of welcome with a short 
talk on the history of the in- 
dustry, the company, and the re- 
finery. The refinery is then dis- 
cussed as an operation unit and 
as a group of people doing spe- 
cific jobs. The kind of people em- 
ployed and their attitude toward 
the company is discussed. 

The speaker then turns to the flow 
chart immediately behind him and goes 
into some detail on the flow and proc- 
essing of crude oil. The group is then 
briefed on the extent of their trip which 
will go from unit to unit generally in 
the direction of the flow of crude oil 
described by the flow chart. Questions 
are then solicited. The visitors are in- 
vited to ask anything they wish in any 
field, process, administration or or- 
ganization. In two years and several 
thousand visitors, there have been 
many interesting questions. 

The field trip itself goes to both the 
distillation and cracking areas of the 
refinery in groups of eight to ten, each 
in charge of a guide. This portion of 
the tour takes about an hour and a 
half. The entire group is then returned 
in their cars or busses to the main office 
where each visitor is thanked for com- 
Ing to the plant and given a small 
souvenir of the occasion. 


'N 


Among groups that have visited the 
plant are Boy Scouts, private girl 
schools, public high schools, foreign 
exchange students, chambers of com- 
merce, auto dealers, Case, John Car- 
roll, Fenn, and Western Reserve Col- 
lege classes, Kiwanis, Rotary and the 
Cleveland Fire Department. These 
groups have varied in size from ten to 
eighty and occasionally more although 
in many instances certain individuals 
have been conducted through the plant 
in the same manner. 

The Standard Oil Company and No. 
1 Refinery feels that it has profited by 
these trips. kkk 





General Buys J. K. Hughes 
General American Oil Company, 
Dallas, Texas, has bought all the prop- 
erties of J. K. Hughes Oil Company 
of Mexia, Texas, for a reported sum 
of $3,300,000. Property consisted of 
48 producing wells with extensive 
royalty interests and non-productive 
wildcat acreage. General has a deal 
pending with Deep Rock Corporation 
involving purchase of Deep Rock’s 
producing and other properties. Gen- 
eral’s deal with J. K. Hughes is the 
third property purchase made recently 
by the company. Purchase prior to that 
of Hughes was of Canadian holdings. 
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Western’s Natalie Forte conducts 
company business from Shreveport 


Western Oil and Fuels’ 
Shreveport ‘Boss Lady” 

Natalie Forte is a litthke woman with 
a gigantic job. She is manager of the 
Shreveport, Louisiana, office of West- 
ern Oil and Fuel Company, which ac- 
quires and expedites movement of pe- 
troleum products to the northern states 
and directs the loading and dispatching 
of supplies by rail and water. In 1952 
her office shipped 2,580,641 bbl of 
products totaling $9,704,988 in value. 

Nat keeps her finger on the pulse of 
all this activity, directs the mountain of 
correspondence relating to it, sends 
and receives reports to the head office 
in Minneapolis, Minnesota, and travels 
constantly buying and selling products. 

Born in Arkansas, Natalie moved to 
Louisiana with her parents when she 
was a child. She graduated from high 
school and business college and then 
went to work as assistant casher for 
Metropolitan Life Insurance Company. 
The work was too tame for her — and 
she left it to become purchasing agent 
for Western Oil and Fuel. That was in 
August 1936. Six years later, in the 
midst of a war, Nat Forte moved up to 
head the Shreveport office. She has 
maintained a warm smile and an un- 
selfish personality that has kept her 
tops with employees, company execu- 
tives, and customers. 

W. G. Baskerville, executive vice 
president of Western says of her: “She 
has both ability and personality in 
more than the usual manner . . . She 
can hold her own in what is a field 
dominated by men.” And an admiring 
employee added: “Boss Lady handles 
the intricate operations of her job to 
perfection, but she has the gift of 
changing her mood to a lighter side in 
her outside activities. 

Nat’s favorite hobbies are growing 
camellias and fishing. Almost any 
weekend she’s off to Bisteneau or Black 
Lake to whet her mastery of fly fish- 
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ing or casting. On one vacation she 
spent a week in California’s mountains 


-haunting the streams, then flew to 


Florida and lolled on sunny beaches 
for another week. Once, too, she 
locked up her office — literally — and 
sailed off on a Ouachita River barge to 
“learn what I was sending in reports 
about!” She is a member of the Noel 
Memorial Methodist Church, and in 
1953 was Shreveport’s representative 
for Oil Woman of the Year. 

Natalie lives with her parents, a 
sister and brother-in-law in a beauti- 
ful house in Shreveport, but the family 
learned long ago not to keep dinner 
warm for its traveling oil executive. 
She might be a thousand miles from 
home! 





Quarter Century in Oil 

Lots of people around Cleveland, 
Ohio, think of Prendy when they think 
of Shell. That’s because Katherine 
Mary Prendergast as secretary to the 
division manager of the Cleveland of- 
fice has been Shell to dealers, jobbers, 
salesmen, and callers for almost a quar- 
ter of a century. 

Prendy’s job has been described 
most accurately, perhaps, as public re- 
lations. All telephone messages, all cor- 
respondence for the division manager 
pass through her capable hands. All 
incoming mail, in fact, goes first to her 
desk and from there is routed to its cor- 
rect department. She is custodian of 
reams of confidential files. During the 
war years when the oil industry was 
hard pressed to meet production de- 
mands, Katherine Prendergast took on 
double responsibilities around the Shell 
office and handled them so capably that 





ae 
e 


% 


Katherine Prendergast keeps 
Shell products on the move. 


most of the duties have been left with 
her. 

When her boss, Division Manager 
E. J. Griffin, is not available, she often 
must make a decision on an important 
issue and you can bet it is the one Mr. 
Griffin would have made. 

Tall, gray-haired, gracious Miss Pren- 
dergast has, behind a twinkling Irish 
smile, a mind with limitless capacity 
for information and organization. 

Katherine Prendergast is a native of 
Ontario, Canada. She lives in Cleve- 
land with her sister, a registered nurse. 
Their home is enlivened by frequent 
parties, for Prendy loves to entertain. 
When she is not helping to push Shell 
sales, Prendy likes to listen to her col- 
lection of classical records, add to her 
English bone china and miniature china 
dogs, or simply enjoy a visit with her 
young nieces and nephews. 


A Scientific Seer 
Here is a woman who has probably 
seen the cause of more happiness and 
heartbreak come across her desk than 
almost any person in the petroleum in- 





Penny Eades is Core Lab’s data expert 
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dustry. In serving as manager of Core 
Laboratories, Inc.’s Data Department, 
Penny Eades supervises the final prep- 
aration of core analysis and logging 
reports from hundreds of wells every 
week. 

Tabular and graphical analysis data, 
accumulated in portable field labs and 
in permanent type laboratories, flow 
into her battery of offices at 810 Core 
Street, Dallas, from more than 30 base 
points and field offices located in every 
oil active area in the U.S. Once the 
material reaches Dallas, all data are 
minutely cross-checked, summarized, 
and calculations of recoverable oil are 
made on productive zones. All data 
collected on the well are then repro- 
duced and bound into multiple final re- 
ports to be rushed to the customer. 

Regardless of Mrs. Eades’ personal 
feelings, her vital role in petroleum 
reservoir engineering is predicated on 
cold, hard scientific fact. She has a 
crisp, logical mind with enough imagi- 
nation not to get caught seeing single 
trees in these forests of data. 

That is the reason she has progressed 
with her company since 1943, although 
she says: “Core Lab hired me during 
the war because there weren’t any men 
left.” But her associates will tell you 
that from the day Penny was employed 
to do computation on reservoir fluid 
analysis data she could hold her own 
with the best of them. 

Today Mrs. Eades manages a 12- 
woman staff which operates as an en- 
tirely self-sufficient department, ca- 
pable of processing core analysis and 
logging data on individual wells within 
a few hours. In addition, she is a stock- 
holder in Core Lab and serves as Assis- 
tant Secretary. 

Mrs. Eades graduated with a degree 
in mathematics from Texas University 
in 1936 and received a master’s degree 
from Southern Methodist in 1941. In 
the interim she taught high school 
mathematics. 

Besides building a lovely new home, 
she has time for Desk and Derrick ac- 
tivities and this year serves the Dallas 
club as treasurer. 

She’s not all mathematician. The 
artistic side flashes out in decorating 
her home, creative ceramic work, and 
selecting clothes that a model would 
envy. 

Penny is a nice QED to the question 
—do feminine women make good 
executives? 


x *k * 


“Character and courage are built 
through constant application and 
initiative. Fame and fortune smile 
approvingly on those who dare to 
laugh at disappointments and keep 
right on trying until they have suc- 
ceeded.'’—Attitudes Unlimited. 
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Three Grades of Silencing ... with | 
ONE GRADE of quality—the..| 
FINEST! Burgess-Manning Snubbers 
offer these features. in ALL THREE. 
SERIES! as? See 
EFFICIENT MECHANICAL ‘DESIGN. _ 
—the result of over a quarter cen- 
tury of solving surge and noise 
problems. 

PROVEN PRINCIPLES—perfected 
through sustained research. 


BUILT LIKE PRESSURE VESSELS—. + 


BURGESS- 
MANNING 


Explosion Resistant 
SNUBBERS 





explosion-resistant ... rugged... jj 


trouble-free. 

“FLEXIBILITY OF INSTALLATION— 
inlet types to fit any condition with 
the greatest possible efficiency and . 


economy. ai 
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Send for NEW ENGINEERING DA 
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DALLAS, TEXAS 
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PERSONALS 





> D. B. McNamara has been elected 
treasurer of Great Northern Oil Com- 
pany. For the past 12 years he has been 
associated with The Chicago Corporation, 
serving that organization as assistant sec- 
retary and controller since 1944. He is a 
graduate of Southern Methodist Univer- 
sity. 


>» Michael Dufinecz, Jr., has been ap- 
pointed a patent attorney in the develop- 
ment and patent department of Standard 
Oil Company of Indiana. He joined the 
research department in 1938 and since 
1951 has been a patent solicitor in the 
development and patent department. 


> Francis R. Nicholas has been appointed 
office manager of Sun Oil Company’s Fort 
Wayne, Indiana, sales district. Nicholas 
joined Sun in 1937 at the New England 
regional office in Boston, Massachusetts. 
He was office manager of the Erie, Penn- 
sylvania, sales district until his new 
appointment. 


> Redgnald D. Bushell has been ap- 
pointed as New York district manager of 
Ethyl Corporation. Bushell joined Ethyl 
in 1938 as a junior engineer. He is a grad- 
uate of the University of Michigan in 
1936 with a degree in aeronautical 
engineering. 


>» Dale H. Dorn has been elected presi- 
dent of the Forest Oil Corporation. Forest 
D. Dorn, president of the company, has 
been named to the newly created post of 
chairman of the board. David F. Dorn 
was elected to the board of directors of 
the Forest Oil Corporation. 


>» Jack L. Rune has been named executive 
vice president of Champlin Refining Com- 
pany and president of Peppers Refining 
Company; subsidiaries of the Chicago cor- 
poration. He succeeds George E. Leverton 
who has resigned. Rune, a graduate of the 
University of Kansas, was formerly with 
Phillips Petroleum before joining the Chi- 
cago Corporation. 





API Advisory Committee meeting for API project 52 was attended by (top row) H. W. 
Field, Atlantic Refining Company; E. O. Mattocks, API; A. P. Lien, Standard of Indiana; 
F. P. Richter, Socony-Vacuum Laboratories, (bottom row) A. E. Miller, Sinclair Refin- 
ing Company; G. R. Lake, Union Oil Company, committee chairman, and Harry Levin, 
The Texas Company. 
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Houston Texas Nomads present at the chapter’s August meeting are: (front row) E. 0. 
Bennett, construction engineer; Jack W. Roff, McEvoy Company; James Rabb, Phillips 
Chemical, and D. H. Manson, Asiatic Petroleum. (back row) B. K. Ayers, Jr., Stanolind: 
Allen F. Rhodes, McEvoy Company; F. W. Keating, Stanolind, and R. J. Young, Shell. 


>» Bruce Scrafford has been elected presi- 
dent of Highland Oil Company, Esperado 
Mining Company, and Frio Pipe Line 
Company. Scrafford has been vice presi- 
dent of the Highland Oil Company since 
June 1, 1952. He succeeds Virgil A Brill 
as president. Scrafford joined Highland 
in 1952. Robert D. Hendrickson, former 
chief geologist with Highland, has been 
advanced to vice president of the three 
companies. Hendrickson came to High- 
land from Union Oil Company of Cali- 
fornia where he was assistant division 
geologist in Houston, Texas. 


> John W. Cahill, Jr., has been appointed 
editor of Sun Oil Company’s employee 
publication. Cahill, a graduate of South- 
ern Methodist University, is a former 
sports writer for the Dallas News. 


> Lester T. Potter, executive vice presi- 
dent, Lone Star Gas Company, Dallas, 
Texas, has been selected as Oak Cliff, 
Texas, Man of the Month for August by 
editors of the magazine, Oak Cliff. Maga- 


zine is published by the Oak Cliff Cham- 
ber of Commerce. 


> Rollin Eckis, has been elected vice 
president of Richfield Oil Corporation. 
Eckis has been associated with Richfield’s 
exploration department since its forma- 
tion in 1937. He was named chief geolo- 
gist in 1946 in which capacity he served 
until his recent appointment as manager 
of exploration. 


> Evertt A. Jenkins and Harold S, 
Bowman have been elected vice presid- 
dents of Three States Natural Gas Com- 
pany. Jenkins replaces Henry A. Hartman 
as executive in charge of production and 
Bowman replaces Paul B. English, a 
founder of the company and head of the 
land department. 





Mrs. Leah R. Vinson 


> Mrs. Leah R. Vinson, Gulf Oil Corpo- 
ration, has been elected president of the 
Houston Desk and Derrick Club. Hous- 
ton, with 501 members, is the largest of 
96 clubs in the association, which has a 
combined membership of approximately 
8500. Los Angeles is the second largest 
club with 489 members and New York is 
third largest with 430 members. Annual 
convention of the association will be held 
in Banff, Canada, September 7 and 8. 


> John B. Wilbor has been advanced to 
manager of Socony-Vacuum Oil Com- 
pany’s Chicago division. He has been as- 
sistant general manager of the Chicago 
division since 1953, and prior to that was 
coordinator of supply and distribution for 
the Central region of Socony-Vacuum. He 
replaces Bryan S. Reid who has retired. 
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» Max L. Riley, formerly chief engineer 
for Southwest Gas Producing Company 
has been elected director, vice president 
and general manager. He succeeds Z. C. 
Ambrose who has resigned. P. B. Snod- 
treasurer, has been elected a direc- 
tor. John H. Crump, director, vice presi- 
dent and geologist will continue in charge 
of the land and exploration department. 
Richard F. Cox has been appointed chief 
engineer. Alfred E. Beasley has been ap- 
pointed land and exploration manager in 
charge of the company’s district office re- 
cently opened at Lafayette, Louisiana. 


W. W. Mayfield 


>» William W. Mayfield has been elected 
vice president of Hope Natural Gas Com- 
pany. He had been serving as manager 
of Consolidated System gas supplies. 

Mayfield, a graduate of Purdue Uni- 
versity, joined the Hope company in 1934 
as a mechanical engineer. He was made 
manager of Consolidated System gas sup- 
plies in 1953. 


> M. J. Rathbone, president, Standard 
Oil Company of New Jersey, has been 
elected to the board of trustees of the 
Committee for Economic Development, a 
national non-profit economic research and 
education organization. 


>» N. A. Rousselot, vice president and 
manager of the western division of Sea- 
board Oil Company, will be in charge of 
new western division headquarters estab- 
lished in Denver, Colorado. Other per- 
sonnel include A. W. Vitt, manager of ex- 
ploration; H. H. Lawson, manager of land 
department; C. R. Hocker, manager of 
title-record department; C. B. Kimberlin, 
manager of production; W. A. Russell, ac- 
counting and tax advisor, and Fred Wade, 
attorney. 








L. M. Berger 


> Leonard M. Berger, vice president and 
general manager of Sinclair Cuba Oil 
Company, S.A., has been elected presi- 
dent of the company. Berger succeeds 
L. V. Stanford, who has been president 
of Sinclair Cuba since 1945. 
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> Dr. Noyes D. Smith, director of Shell 
Development Company’s exploration and 
production research laboratory in Hous- 
ton, Texas, has been elected a vice presi- 
dent of the company. 

Dr. Smith, a graduate of the University 
of Texas and Harvard, joined Shell as a 
seismologist in 1935. He became research 
manager of the technical department in 
1951 and was promoted to the director- 
ship in 1953. 


> Lloyd F. Bayer and Fero Williams 
have been appointed senior vice presidents 
of Tide Water Associated Oil Company. 
Bayer has been with Tide Water since 
October 1916 and for several years has 
served as vice president in charge of the 
company’s western division. Williams was 
elected a director in 1952. 


Personals 


> John T. McDowell has been elected 
vice president and general manager of 
Cities Service Oil Company, Ltd., 
McDowell will make his headquarters 
at company offices in Toronto, Canada. 

C. E. Beecher has been elected presi- 
dent of Drilling Research, Inc., to suc- 
ceed C, P. Dimit, who resigned due to il! 
health. Drilling Research, Inc., was 
formed to develop new methods and ap- 
paratus for drilling oil and gas wells and 
currently is preparing to field test a new 
drilling apparatus. 


> James T. Maher has been appointed 
general staff assistant in public relations 
for The Texas Company. Maher was 
formerly a member of the public relations 
department of Cunningham and Walsh, 
Inc. 





THE WORLDS LARGEST OBSERVANCE 
OF OIL PROGRESS WEEK 1954! 


. 


ODESSA, TEXAS 


e “Ul 
Oil Show 





OCTOBER 14-17 

















SEE — 400 exhibits from 24 states — 
newest and finest equipment in the oil 
industry. 


SEE — and walk on it! — World's largest 
aerial survey map of Southern U. S. 45 by 
139 feet. 


SEE — Boom Town, replica of early days 
—the oilman's museum of the Permian 
Basin. 


SEE — Homer & Jethro, Lillian Roth and 
other great siars—in “The Roughneck's 
Revue" — two shows a day, in person! 


THREE big dances nightly. 


COMPLETELY NEW ODESSA LOCA- 
TION: Ector County Coliseum and Fair 
Park area, 42nd and Andrews Highway. 
Exhibit space: 1,000,000 sq. ft. Parking 
space: 1,500,000 sq. ft. New eating facil- 
ities at showgrounds. 
EXPECTED ATTENDANCE: /[50,000. 
Arrange accommodations in advance. 
Contact: 
The Hospitality Committee 
The Permian Basin Oil Show, Inc. 
219 West Third, Odessa, Texas 








ODESSA, TEXAS 


OCTOBER 14-17 
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hanger 




















assemblies 
save your 


engineering 


time 















For complete informa- 
tion... write for your 
copy of Bulletin No. 54. 


You can save many hours of engineering time and speed up your speci- 
fications by using Blaw-Knox overhead roller assemblies, rigid hanger 
assemblies, functional spring hangers with the patented internal swivel 
action, and vibration eliminators. 

Each is a complete unit designed for a specific purpose. Constructed 
to comply with the “‘code for pressure piping’’ requirements. Available 
in types and sizes to meet varying conditions. 

And each is ready to install. So you also eliminate expensive cutting, 
threading and assembling in the field. 

Any time you’d like some help, our experienced engineers are available 
to both design and make recommendations for your hanger requirements. 


BLAW-KNOX COMPANY, Power Piping and Sprinkler Div., Pittsburgh 33, Pa. 


PIPE HANGERS 


Complete ‘line of functional spring hangers * rigid hanger 
assemblies * overhead roller assemblies * supports * vibra- 
tion eliminators . . . plus complete prefabricated power 
piping systems 












































Earnings in 1953 were $91,373,736. 








Company Reports Show 
Contrasting Mid-Year Profits 


Ohio Oil Company’s net income for 
the 6 months of 1954 ending June 30 
was $19,493,031 as compared to $20,- 
399,931 for the same period of 1953, 

Venezuelan Petroleum Company 
and its subsidiaries have reported a 
gross income of $16,222,826 for the 
first 6 months of 1954 compared with 
$10,125,014 for a similar period of 
1953. Net income was $1,602,150 as 
compared to $1,232,012. 

Tide Water Associated Oil Com- 
pany’s net income for the first half of 
1954 was $18,167,000 compared to 
$17,487,000 for a similar period in 
1953. 

Net income for The Louisiana Land 
and Exploration Company for the first 
6 months of 1954 was $6,832,378 com- 
pared to $5,037,848 for a like period 
in 1953. Gross was $12,415,961 to 
$10,768,772. 

Gross income for Sinclair Oil Cor- 
poration and subsidiaries for the first 
half of 1954 was $499,072,164 com- 
pared to $448,685,921 for a like period 
of 1953. Net income was $36,515,125 
compared to $30,279,126. 

Standard Oil Company of California 
has revorted a net income of $104, 
043,923 for the first 6 months of 1954. 





ENGINEERED LUBRICATION 


JeET-LUBE APPLICATOR is used to 
lubricate tool joints. Forces out 
drilling fluids and contamina- 
tion. Replaces with clean 
grease. Cuts in half the amount 
of lubricant used. Insures com- 
plete joint coverage. Simple, 
fast, clean and inexpensive. 


Order through your supply store 
or send for complete details 














7362 W. BEVERLY BLVD.,LOS ANGELES 36 
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Net earnings of Deep Rock Oil Cor- 
poration for first half of 1954 was 
$327,000 compared with $618,000 for 
same period in 1953. 

Bishop Oil Company’s net income 
for first 6 months of 1954 was $87,616 
as compared to $96,066 for a similar 

riod of 1953. Gross income was 
$889,962 as compared to $843,204. 

Net income of Panhandle Oil Cor- 
poration for first half of 1954 was $6,- 
143,748 as compared to $6,208,169 
for the same period in 1953. Net in- 
come was $503,767 compared with 
$393,812. 

Seaboard Oil Company of Delaware 
had a net earning of $3,423,510 as 
compared with a net of $3,420,751 for 
the same period in 1953. 

Socony-Vacuum Oil Company Inc., 
has announced an estimated net in- 
come of $88,000,000 after federal 
taxes. Income for the same period of 
1953 stood at the same figure. 

Sunray Oil Corporation has _ re- 
ported a net income of $11,522,813 
for the first 6 months of 1954. Net in- 
come for the similar period in 1953 
was $13,979,224. 

Plymouth Oil Company has re- 
ported earnings of $3,349,639 for the 
first half of 1954 as compared with 
$4,559,494 for a similar period in 
1953. 

Net earnings of Union Oil Com- 
pany of California for the first 6 
months of 1954 totaled $17,687,935, 
compared with $17,807,464 in the 
1953 first half. Sales volume for the 
first half of 1954 was $177,557,558 as 
compared with $156,271,813 for a 
like period in 1953. 

Mid-Continent Petroleum Corpora- 
tion has reported a gross income of 
$83,931,105 for the first half of 1954 
as compared to $85,229,080 for a 
similar period in 1953. Net income was 


up from $7,166,567 to $7,173,866. 


Net income of Richfield Oil Corpo- 
ration for the first half of 1954 was 
$12,393,626 compared to $12,989,344 
for same period of 1953. Gross in- 
come was $102,259,736 compared to 
$99,461,592. 

Skelly Oil Company’s gross income 
for first 6 months of 1954 was $104,- 
633,540 as compared to $105,467,698 
for a similar period of 1953. Net in- 
come was $14,183,889 as compared 
with $13,723,275. 

Standard of Ohio had a net income 
of $8,044,035 for the first 6 months 
of 1954 as compared to $8,506,364 
for a like period in 1953. Income be- 
fore taxes was $14,369,035 as com- 
pared to $17,806,364 for 1953. 

Estimated consolidated net income 
of Signal Oil and Gas, for the 6 months 
of 1954 ended June 30, totaled $5,- 
094,099 as compared with $4,233,408 
for the first half of 1953. 
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for protection against corrosion in 
petroleum and chemical industries. 


Check these outstanding characteristics of the 


new HUMBLE Vinyl Coatings: 


EXTREME CHEMICAL INERTNESS: 


Y VERY 


Humble Vinyl Coatings are not attacked at normal 
temperatures by virtually any strength of alkali or 
inorganic acid. These films are completely insoluble 
in alcohol, grease, oil and aliphatic hydrocarbons. 


HIGH WATER RESISTANCE: 
These coatings have both low permeability to water 
vapor and a low ratio of water absorption. 


Y TOUGHNESS AND FLEXIBILITY OF DRIED FILM 
EXCELLENT RESISTANCE TO WEATHERING 
COMPLETE ABSENCE OF ODORS, TASTE AND TOXICITY 
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in the dried film. . 


% Call on the Sales Technical Division of Humble Oil & 
Refining Co. for an analysis of your problem and expert 
advice on how Humble Vinyl Coatings can protect your 
equipment. Written recommendations will be submitted 
without cost. 











NYLGOATINGS 


HUMBLE OIL & REFINING CO. 
P. O. Box 2180 


Houston 1, Texas 
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> Merle J. Trees, chairman of the board 
of Chicago Bridge and Iron Company, 
died August 6 in Chicago, Illinois. Trees 
started as an estimator and contractor 
for Chicago Bridge in 1910. 


> William Gasper de Kotch, well known 
California oilman died of a heart attack 
July 30 in Los Angeles. 


> Robert B. Thompson, geologist with 
Hill and Hill, Inc., died July 24 at Fort 
Worth, Texas. Thompson was formerly 
with Danciger Oil and Refining Company 
before joining Hill and Hill. 


CLASSIFIED 


> Edmond L. Lorehn, executive vice presi- 
dent of Cameron Iron Works, died in 
Houston, Texas. Loehrn joined the com- 
pany in 1920. He was Cameron’s vice 
president and general manazer before 
named executive vice president in 1950. 


> Lloyd Williamson, independent oil pro- 
ducer and president of the Mascot Oil 
Company and the Lakeport Petroleum 
Company, died in Los Angeles, California. 
He was a director and past president of 
the Oil Producer’s Agency of Culifornia 
and a director of the Independent Petro- 
leum Association of America. 





Natural Gas and 
Gasoline Supervisor 


Well established, growing oil com- 
pany needs man with broad general and 
technical experience in the field of nat- 
ural gas operations. Company opera- 
tions will include handling and deliv- 
ering of various types of gas on a major 
scale from different fields. 

Applicant must be thoroughly familiar 
with producing, gathering, treating, de- 
hydrating and processing techniques 
and economics. Must also be capable of 
negotiating gas sales contracts and con- 
struction contracts. 

Salary commensurate with knowledge 
and experience. 

Forward applications, giving age, edu- 
cation, experience, expected salary and 
references to Mr. J. W. McKinnon, 
Hudson’s Bay Oil and Gas Company 
Limited, 534 Eighth Avenue West, Cal- 
gary, Alberta, Canada. 


Applications will be held confidential, 
if desired. 








JET PUMP 


For Pipeline Pressure Testing. 
Available rent or rental purchase. 
1 Griffin Model 330 DGM, 6”x5” three 
stage Peerless Pump, powered by twin 
6-71-GM Diesel. 


Texas Construction Co. 
1201 Main St., Dallas, Texas 


Phone: OAkland 3-7134 
Attention: Mr. E. R. Funk 








FOR SALE 


FAIRBANKS-MORSE 
DIESEL ENGINES 


Model 32 E 14 — 2 Cylinder 150 H. P. 
@ 300 R. P.M. Almost New — Price 
Cheap! Two available. 


Write for Full Specifications 


GLOBE 
TRADING COMPANY 


1815 Franklin St., Detroit 7, Mich. 
Phone WO. 18277 














PETROLEUM 
ENGINEERS 


Experienced graduate engineers or re- 
cent graduates, for immediate and 
future job openings in Saudi-Arabia 
and New York City. For engineering 
work in development, production, drill- 
ing, process, and oil and gas engineer- 
ing on primary and secondary recovery 
problems. 

Salaries commensurate with education 
and experience. Write giving full par 
ticulars regarding personal history and 
work experience. Please include tele- 
phone number. 

Recruiting Supervisor, Box 59 


ARABIAN AMERICAN 
OIL COMPANY 


505 Park Avenue 
New York 22, N. Y. 











personal and work history. 


P. O. Box 3596 





CHIEF ENGINEER 
and 
MAINTENANCE SUPERINTENDENT 


Resourceful man wanted with at least seven (7) years experience in petroleum 
refinery maintenance and engineering department, two (2) years of which 
should be in areas with fairly severe winter conditions. Supervisory experience 
necessary as well as knowledge of catalytic cracking and coking plant operations. 
M. E. Degree or equivalent required. 

Salary commensurate with ability. Reply by letter giving complete resume of 


GREAT NORTHERN OIL COMPANY 


St. Paul, Minn. 








> Walter L. McCloy, Jr., Sohio Oil Com- 
pany’s northwest division superintendent 
of operations, Billings, Montana, died of 
a heart attack. McCloy was one of Sohio’s 
oldest employees having been emploved 
in 1939. He held many supervisory posi- 
tions throughout the company before be- 
ing transferred to Billings in June 1953 
from Oklahoma City. 


> Robert C. Thompson, chief engineer of 
the control division, Electric Machinery 
Manufacturing Company, died July 14 jn 
Minneapolis. Thompson, a graduate of 
the University of North Dakota, joined 
Electric in 1941. 


>» Harry Fuller, retired Sinclair Oil Com- 
pany executive, died August 8 in Miami 
Beach, Florida. Fuller joined the com- 
pany in 1919 in the wholesale department. 
He became vice president for wholesale 
sales in 1950. 


> DeWitt Knox, former secretary-treas- 
urer and a director of the Macmillan Pe- 
troleum Corporation died August 13, 
1954, at Seaside Memorial Hospital, 
Long Beach, California.'! Knox was with 
Macmillan for 26 years. 


> Lawrence Vander Leck, California oil 
man, died at his home in Altadena, Cali- 
fornia, on July 15, 1954. Vander Leck 
was president of the San Jose Develop- 
ment Company, a general partner in 
San Jose Oil Company, a director of 
Oil Producers Agency of California, and 
a vice president of Holly Development 
Company. 


> H. S. Graver, Sr., product manager for 
the bulk tank division of Graver Tank 
and Manufacturing Company, Inc., died 
in Chicago, Illinois, on August 6, 1954. 
He had been with the company 50 years. 


» Clifford H. Brown, Sr., Dallas, Texas. 
independent oil operator, died August 19, 
1954, in Jacksonville, Florida, while on 
vacation. Brown was president of Brown 
Land and Royalty Company and formerly 
had been associated with Tex Oil Com- 
pany. Brown had been district manager 
of the Continental Supply Company be- 
fore becoming an independent operator 
in 1917. He organized the Mid-Continent 
Supply Company in 1926. 


>» James D. Long, former superintendent 
for Republic Production Company and 
later The Texas Company, died in Dallas, 
Texas. He was an independent oil opera- 
tor in Ohio, Indiana, and Illinois before 
moving to Texas. 


> H. A. Swem, vice president and general 
manager of Texas Gulf Sulfur Company, 
died in Newgulf, Texas, August 8, 1954. 
He had been with the company since 
1919. : 


> John A. Bates, Gulf Oil Corporation 
production department member, died 
August 8, 1954 in Sapulpa, Oklahoma. 


>» Leo Brammer, receiver for Tulsa Oil 
Products Company, Tulsa, Oklahoma, 
died recently in Tulsa, Oklahoma. 














OFFICE SPACE FOR LEASE 
Downtown Oklahoma City. Up to 
5,000 sq. ft. Air conditioned, redeco- 
rated, adjacent parking. Reasonable 
rate. All or part to suit tenant. Write 
Box 156, c/o The Petroleum Engineer, 
P. O. Box 1589, Dallas, Texas. 
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4. POSITIVE OIL SHOW IDENTIFICATION 
with MINERALIGHT Ultra-Violet 
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LUBE and 
FUEL OIL 
PURIFICATION 


ILG 


Get Rid of Dirty Oil... 
Get Lower Operating Costs, 
Longer Equipment Life 


HILCO oil purification means complete oil puri- 
fication! With a HILCO you gy oath of 
sludge, acids, carbon, water and fuel dilution 
‘economically and efficiently. HILCO operation 
is continuous, all-electric and automatic. 





Clean oil at all time reduces down time, in- 
creases production and HILCO units pay for 
themselves in savings. 


-HILCO offers a wide range of oil purification 
units . . . one to meet your needs. Write us 
about your equipment . . . and get recommend- 
ations at no obligation. 


e THERE'S A HILCO For EVERY LUBRICATION 
AND FUEL OIL FILTERING PROBLEM 









HILCO has 25 years ex- 
perience in oil purifica- 
tion. Let this experience 
work for you. 















Oil 
Reclaimer 


PURIFIERS 


FILTERS 


ReTERNNINIREN Ie 
e RECLAIMERS 


A ROT 


e CONDITIONERS 





A complete range of 
sizes and systems for 
oil purification. 


EE LITERATURE 
eres oc OBLIGATION ON YOUR PART 


a Te ce peraiton 


200, WEST. FOURTH STREET 
SE Rat “ELMIRA, Ne Y.. eae 


In Canada: 
Upton-Bradeen-James, Ltd. s 


~"" g90 Yonge Street 
3464 Park Ave., Montreal 
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from 


scrap pile 



































in 4 simple steps 











Here is a practical, inexpensive salvage program you can install 
in your own yard...one that will cut your replacement costs 
... help simplify your parts-procurement problems. 























Now, with this well-planned Oakite reclamation program you 
can put to valuable use scrapped parts such as valves, pipes, pipe 
fittings, fishing tools, casings, rotary drills. Here’s how: 

















C] Remove oil, grease, dirt, paint: Small parts are 
cleaned by placing in basket... immersing in tank of 
heavy duty alkaline cleaner such as Oakite Composi- 
tion Nos. 19 or 24. Larger units are cleaned quickly 
using Oakite Steam-Detergent gun. For both soils and 
































M 3. Heat and Temperature depend on soils. Follow 
with clear water rinse. 











[2] Remove Rust and Scale: To facilitate inspection and 
repair, rust and scale should be removed immediately 
after alkaline cleaning. Use of an inhibited acidic ma- 
ferial such as Oakite Compound No. 32 assures fast, 
thorough job... safety to metal surfaces. Follow with 
thorough rinse. 





























Neutralize: A weak alkaline solution will completely 
neutralize any acidic traces that may have remained in 


[] the pores of the metal. 


Rust Prevention? After parts are cleaned they may go 
into storage or repair and rebuilding may be neces- 
sary. Either way, you‘ll want to be sure parts stay 
serviceable. Recommended: Oakite Special Protective 
Oil. With its unique water-displacement abilities, 
months of safe storage is assured both in and out of 
doors. For longer periods of storage, Oakite Steel Pre- 
server fits the bill. 












































Why not get complete details on the widely-used Oakite salvage 
program. Call in your Oakite Representative and let him make 
the exact recommendations to fit your problem. Or write for 
FREE Petroleum cleaning handbook which describes salvage 
cleaning procedures in detail. Address: Oakite Products, Inc., 
50B Rector Street, New York 6, N. Y. 
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Technical Service Representatives in Principal Cities of U. S. & Canada 











painted surfaces, use Oakite Stripper R 6 or Stripper . 
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> Human Behavior in Industry, by William W. Finlay, A. Q. 
Sartain, Willis M. Tate, McGraw-Hill Book Company, 303 West 
42nd Street, New York 36, New York. Pages, 247. Price, $4.00. 


This book should be required reading for all people who deal 
with other people! It is not only a guide for management, as its 
title would indicate. It is also applicable to any group activity 
“that requires the efforts of more than one person.” 

The authors (Finlay—the engineer, director of the Business 
Institute at Antioch College; Sartain—the psychologist, head of 
the psychology department at SMU; and Tate—the sociologist, 
newly elected president of SMU) have all been teachers in the 
Institute of a Management, a course designed to foster good per- 
sonnel relations in industry, sponsored by Southern Methodist 
University in Dallas. “Human Behavior” is the outgrowth of these 
sessions. 

Among its 20 chapters are discussed such pertinent subjects as 
“Basic Motives of Workers,” “The Use and Misuse of Authority,” 
“Employee Counseling,” “Dealing With the Union,” “Making 
Work Attractive and Significant,” “Problems of Discipline.” 

There is nothing actually new in the book, but the “something 
old” is viewed with freshness, clarity and understanding by 
authors who are more than adequately equipped to handle their 
subject. :; 

On People: “The things that are ours have special attraction— 
our children, our church, our city—. . . If you would understand 
a person you must understand how he feels. . . . These things do 
not apply to somebody else; they apply to all of us, regardless of 
rank, age, sex, I.Q., education, or anything else. . . . We are all 
strongly inclined to come to the conclusions we really want to 
come to.” 

On Employers: “The manager . . . needs emotional control and 
balance. He must act decisively and wisely . . . he ought to be 
willing to do anything that he asks an employee to do. . . . Inform 
people about the things that affect them.” 

On Selecting Employees: “Even the best selection programs... 
have limitations. Selection is...a matter of plaving the odds. 
... Be careful not to oversell the job... Most employers have a 
real need for a lot of ordinary folks and a few places for the un- 
usually bricht and capable....” 

On Public Relations: “The inescapable truth is that public rela- 
tions is everybody’s job. . . . There is a definite relationship be- 
tween a company’s human relations and its public relations. . . . 
All the things one does and all the things one says are identified 
with the company.” 


>» Voluntary Pooling and Unitization, by Leo J. Hoffman, Mat- 
thew Bender and Company, Inc., Albany 1, New York. Pages, 
336. Price, $12. 


Written as a complete legal guide, Voluntary Pooling and 
Unitization resolves many questions that have arisen concerning 
this newest and significant development in the producing branch.of 
the petroleum industry. It answers questions that arise when the 
lease does not carry an express provision for pooling and unitiza- 
tion. It explains principles, statutes, terms, tells how the problem is 
affected by various court interpretations, how it differs in various 
states, the lessee’s position, the effect in case of surrender, the effect 
of partition, how multiple community leases work. It explains the 
lease pooling clause and the conventional pooling or unitization 
agreement itself and explains the theory and practice of equitable 
pooling or unitization. 

The author, as an attorney for an oil company that has negoti- 
ated or entered into numerous community leases, pooling agree- 
ments and unitization agreements, speaks with authority on his 
subject. He holds BA and LLB degrees and a Masters of Laws in 
Oil and Gas. 


> 1954 Tulane Tax Institute, Third Annual Edition, Matthew 
Bender and Company, Albany 1, New York. Pages, 588. Price, $10. 


A tax institute is held each year at Tulane University, and this 
book presents the 18 subjects covered at the third meeting. The 
subjects were selected for their immediate and practical importance 
and each is discussed by an eminent tax authority. 

Subjects of interest to the oil industry covered in the book 
include: Deferred Compensation of Executives,” bv John P. Alli- 
son; “The Outlook for Federal Taxes and Expenditures,” by Elbert 
Parr Tuttle; “Planning for Maximum Use of Net Operating Loss 
Deduction,” by Mark E. Richardson; “Recent Developments in 
Oil and Gas Taxation,” by Lee Hill; “The Receipt of an Economic 
Interest in an Oil and Gas Property in Return for Services Rend- 
ered,” By Marvin K. Collie, and “Maximum Tax Benefit from 
Percentage Depletion,” by Bruce H. Johnson. 
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IVVVVVVVVVVVVVVVVVVVVVVVVVY 
LAUGH with BARNEY 


Speaker: Is there any man in the house _ 
who would let his wife be slandered and 
say nothing? If so, please stand up. 

A meek little man rose to his feet. 

Speaker: Do you mean that you would 
let your wife be slandered and not do 
anything about it?” 

Meek Little Man: Oh, pardon me, I 
though you said slaughtered. 

: 7 7 
He wanted to surprise his wife, so he 


brought home a beautiful skunk coat for 


her birthday. 

As his wife opened the box and fondly 
pressed the contents to her bosom, she 
exclaimed: “Imagine getting a gorgeous 
coat like this from such a disgusting 
creature!” 

Her husband winced once as he said 
sadly, “Oh, well, I didn’t expect you to 
thank me for it.” 


A A v 
It has been said that the first Scotch- 
man to use free air at a service station 
blew out four tires. 


7 7 5 

Two cowboys were about to leave for 
a trip to the Arizona desert. One of them 
was talking to a stranger who inquired 
about their equipment. 

“My pardner and me are travelin’ light. 
He’s taking nutin’ but whiskey for rattle- 
snake bites. 

“And what are you taking?” 

“Two rattlesnakes!” ‘i 

7 7 7 

A musician is a man who, when he 
hears a soprano voice singing in the bath- 
tub, puts his ear to the keyhole. 








Gentleman—A wolf with patience. 


 -¢ 7 

A doctor had an urgent call from a 
gentleman who reported that his small 
son had sucked all the ink out of a foun- 
tain pen and swallowed it. 

“All right, ’'ll come right over at once,” 
replied the doctor. “What have you been 
doing in the meantime?” 

And the man answered: “Using a 
pencil.” 

¢ 7 v 

St. Peter heard a knock at the door, 
opened it, and there stood a young man. 

“Where are you from” said St. Peter. 

“Texas.” 

“Come on in, but you won’t like it 
here.” 

5 . A 

Wife to husband: You keep quiet. 
When I want your opinion, I'll give it to 
you.” 

7 5 oA 

An Australian was trying to impress 
a Texan with the wonders of his country, 
but then the Texan saw a kangaroo. 
Drawled the man from the Lone Star 
State: “Ah’ll grant you one thing, that’s 
for sure. Your grasshoppers are bigger’n 
ours.” 


A ° i 

The new father gazed through the glass 
window at the hospital nursery. Every 
baby was crying. ; 

“What’s the matter with them?” he 
asked the nurse. 

“Suppose you were only a few days old, 
out of a job, and owed the government 
$2,050 . . . you’d cry to,” she answered. 





used to be a production engineer, and / 
liked it, Always somethin'to do- trouble 


to iron out- somethin' keepin'me on my 
toes always. Then (started usit’ LANE -WELLS 
PACKERS - everything changed-1o frouble - 

no toul-ups - everything peacetul, /tel/you, 


Doc’, this inactivity is 
ativin' me crazy / 
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The assembly hall was drinking in the 
speaker’s powerful philosophies and 
words. 

“He who gives in when he is wrong, 
is wise,” he shouted. 

“But he who gives in when he is right 
ee 

“Married!” rang out a voice from the 
back. of the room. 

, £ ¥ 

She: You remind me of the ocean. 

He: On account of being so wild, mag- 
nificent, and romantic? 

She: No—because you make me sick. 


, ¥ ¥ 

Brown had put on a paunch. He had 
gone on a diet and had harangued every- 
one about it at every opportunity. Finally 
one day one of his friends caught him in 
a restaurant eating a tremendous steak. 
“What’s the idea? demanded the friend. 
“T thought vou were on a diet.” 

“IT am.” said Brown with a guilty look 
on his face, “this is iust to give me the 
strength to continue it!” 

. 

The wife wanted to do something dur- 
ing the day, so at breakfast she asked her 
hushand for ten dollars. 

“Money, money, money!” he shouted. 
“Every day of the week you want more 
money. If you ask me I think you need 
brains more than you need money.” 

“Perhaps 80,” his wife agreed, “bt I 
asked you for. what I thought you had 
the most of.” _ . 

hh vf 

Doctor (arranging patient on operat- 
ing table): “Tl be perfectly frank and 
tell you that four out of five patients die 
under this- operation. Is there anything | 
can do for vou before IT begin?” 

Patient: “Yes: help me on with my 
shoes and pants.” 


- 3¢ ¢ 7 
“Excuse me, but I’m in a hurry! You’ve 
had that phone 20 minutes and haven't 
said a word.” 
“I’m talking to my wife.” 


v v v 
Flattery, like perfume, should be 
smelled but not swallowed. 


; 2. 

A man has reached middle age when 
the babe he winks at thinks he has some- 
thing in his eye. 

¥ & #2 

A tramp was sleeping on the ground of 
a country club golf course when he was 
awakened by the club’s secretary poking 
him in the ribs with a mashie. “Get off 
this property and stay off,” the official 
scowled. “And who are you?” inquired 
the bum. “I’m secretary of this club,” the 
the official said. “Well,” replied the 
ragged fellow, “this is a fine way to get 
new members.” 

oe". & 

A new maid in the home of a Texas 
millionaire was telling a girl friend how 
swanky and wealthy were her new em- 
ployers. “They’re so rich and high class,” 
she said, “they even have their own faucets 
in the bathroom. One is marked H and 
the other C.” 

e - ‘= 

A hillbilly, out hunting at night, came 
upon a railroad track and waved his 
lantern at an approaching train and 
brought it to a grinding halt. When the 
engineer frantically asked the trouble, 
the mountain boy inquired: “You wanta 
buy a raccoon?” The engineer’s reply 
was an explosive blast of not-so-nice 
language. “Well,” drawled the hillbilly, 
“you needn’t get excited about it. Heck, | 
ain’t even caught the ’coon yet.” 
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CEC increases 





Consolidated’s Model 21-610 mass-spectrometer and its 


companion, the new Model 21-620, far excel all other instruments 
the scope of of comparable price in performance capabilities and reliability 


industrial mass spectrometry 





in industrial environment. The extreme sensitivity of 
the 21-610—accurate to a few parts per million—qualify 
it for highly critical purity studies as well as process 
monitoring and control applications. Fitted with an 
accessory hand-held probe, either model serves as 


a leak detector for any gas within its mass-range. The 


through [wo great 21-620’s resolving power up to mass 150 further extends the 


instruments for process 


applicability of an industrial mass-spectrometer to research 
laboratories and medical centers, as well as to plants of chemical, 


petro-chemical, petroleum and gas industries. .Nearly identical 


monitoring and control in appearance, the 21-610 features the Diatron ion analyzer and 


the 21-620, a new cycloidal focusing analyzer. 


21-620 

_ — Except for slightly less sensitivity, the 
21-620 has all the capabilities of the 21-610 plus many 
others. Where the task is to analyze “heavy” gases or 
liquids, either in plant locations or in the laboratory, the 
21-620 process monitor mass-spectrometer is the ideal 
control instrument. 








how -6 | () The 21-610 is completely self- 


contained, needing only 110 volts and a small quantity 
of cooling water for operation. Moderately priced, easily 
movable, and economical to operate, the 21-610 is in- 
dustry’s ideal instrument for chemical research, process 
control and leak detection. 









CEC Service Engineers quick change of ion analyzers 
(right) adds flexibility to Consolidated’s two process moni- 
toring mass-spectrometers. A cycloidal focusing analyzer 
assembly of the 21-620 type is being mounted in the 
vacuum rack in place of the Diatron analyzer of the 21-610. 

The basic instrument can be augmented by many 
available accessories, thus broadening its application 
scope. At the far right, are a gas or light-liquid sample 
inlet system and chart recorder. 


Consolidated Engineering 


CORPORATION 
300 North Sierra Madre Villa, Pasadena 15, California 


Sales and Service through CEC INSTRUMENTS, INC., a subsidi- 
ary with offices in: Pasadena, Atlanta, Chicago, Dallas, Detroit, 
New York, Philadelphia, Washington, D. C. 
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Investigate the application 
of industrial mass-spectrom- 
etry to your business. For 
full details about CEC’s two 
companion process monitor- 
ing mass-spectrometers, send 
for Bulletin CEC 1824A-X5. 


ANALYTICAL 






INSTRUMENTS 





FOR SCIENCE 





AND INDUSTRY 
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YOU GET 
MORE MILS 


a eee 
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Vinyl coating users agree... 

















PER GALLON WITH AMERCOAT 33 


Amercoat's higher solids content gives you a thicker, heavier coating—more mils for every gallon applied. 


THIS MEANS YOU SAVE MONEY TWO 
WAYS ON MAINTENANCE PAINTING 


Lower Material Cost. You save on material because it 
takes fewer coats of AMERCOAT 33 to build the re- 
quired film thickness. 

Lower Labor Cost. You save on labor because fewer 
coats mean fewer man hours for application—less down 
time, too. 


Amercoat pioneered the development of 
protective coatings especially designed 
for severe corrosion problems. Today it 
is the only organization that offers you... 
a complete line of corrosion resistant 
coatings...nationwide distribution... 
trained technical men to give you 
on-the-job assistance throughout the 
United States and Canada. 
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CHICAGO, ILL. © KENILWORTH, N. J. ¢ JACKSONVILLE, FLA. © HOUSTON, TEX. 
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In addition to more mil thickness per gallon, you get 
more protection per gallon. AMERCOAT 33 is formu- 
lated specifically for maximum chemical resistance and 
for severe weathering conditions. In major industries 
from coast to coast — chemical, petroleum, pulp and 
paper, food, and many others — maintenance engineers 
look to AMERCOAT 33 for low cost, long lasting protec- 
tion for all types of steel or concrete structures. 





Write today for 
the AMERCOAT 33 
Technical Bulletin 
which gives 

a complete 
description of 

the coating’s 
chemical and _ 
physical properties. 


CORPORATION 


Dept. &, 
4809 Firestone Blyd., 
South Gate, California 
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DRILLING HYDRAULICS 
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NEEDLE VALVES — MODEL N-20 

Kerotest Needle Valves are of forged steel, 

union bonnet construction. They are available in 
Carbon and Stainless Steels for high pressure and cor 

y rosive services. Stellite swivel tips are available on custo. 
mer specification. They have countless application 
throughout oil refineries, chemical and other industrial plan 

A quality valve for long life and service. 


GATE VALVES — 12” SERIES 150 . 
Manufactured in accordance with A.S.A. and A.P.I. speci- 
fications in all pressure classes and in diameters from 2” to 
24” inclusive. Applications in oil fields, refineries, and other gas 
and oil production installations. Continuous engineering improve- 
ments and forty years of experience are built into these valves. 


R-42 VALVES — FEMALE PIPE CONNECTION 
An excellent diaphragm packless valve for 
installations that require this type of design. This 

valve is manufactured in both Steel and Brass so that 

it can be used for a host of applications in laboratories, 
gas odorizing, high aromatics, and other products where 
packed valves may leak. Pressure ratings from 500 to 2000 
pounds per square inch are available. Manufactured in quid 
opening models for uses where speed of operation is essenti 


TWIN SEAL VALVES — 6” SERIES 150 
The Twin Seal is a non-lubricated, high flow, plug 
valve designed and engineered for gaseous and 
volatile liquid service. Thousands of these valves are al- 
ready installed throughout the United States. A positive, 
vapor-tight shut-off of both ports of the valve is assured. Face 
to face dimensions of these valves are equivalent to comparable 
size steel Gate Valves. A valve with proven field application. 





KEROTEST MANUFACTURING CO. - 2524 LIBERTY AVE. - PITTSBURGH 22, PENNSYLVANI 
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PROPERTIES OF CAST STAINLESS STEELS 





ALLOY DESIGNATIONS NOMINAL ANALYSES 





Type ACI AISI* | SAE* ASTM Ni Si Mo Special 





12CriC CA-15 410 | 60410 | A296-49T Grade CA-15 : 2 AY 





12CrMC CA-40 60420 ; <.5 45 





12CrHC CA-40 60420 ‘ <5 Ay 
12Cr-Too! Steel . 5 














18Cr CB-30 A296-49T Grade CB-30 , : 75 





28Cr CC-50 A296-49T Grade CC-50 : 73 
HC A297-49T Grade HC 





28-3 A296-49T Grade CC-50 : -75 
HC A297-49T Grade HC 


28-3Mo : 75 


























eel, 28-3HC : .75 
le in Sa 
J cor 18-8S 304 A296-49T Grade CF-8 ; a 





























; Custo- 18-8SCb 347 A296-49T Grade CF-8C 25 Cb8xC (1.0 Max) 
ications 


‘al plan 








18-8SMo 316 A296-49T Grade CF-8M : -25 











18-8FM 303 A296-49T Grade CF-16F : 25 














18-8 302 A296-49T Grade CF-20 : .25 





* 20-10 307-308 A296-49T Grade CG-12 F : 25 
aang 


8-20 325 5 
18-8MoCuBe 
































20-25Mo 














20-29MoCu 











25-12S A296-49T Grade CH-10 








25-12SCb ; Cb8xC (1.0 Max) 
25-12SMo 














25-12 A297-49T Grade HH 
B190-50 Type #1 & #2 








23-12W 





29-9 HE 70312 | A297-49T Grade HE 
A296-49T Grade CE-30 
~ 25-20 HK 70310 | A297-49T Grade HK 














ries, 15-35 HT 70330 | A297-49TGradeHTorHU 
where # HU B207-50 


o 20008! 
in quid! 
essenti , 











15-65 HW | 335 | 70335 | A297-49TGradeH WorHX 






































* The AISI and SAE type Nos. cover equivalent chemical analyses for wrought products. 








Type WCAC | acme | 12CHC | 12CrToo! Steel | V8Cr | 20Cr] 283 | 283M0 | zaHC | 184s | ressce | 18smo | vearm | 188 | 2010 | #20 | ieemecute] 2025Me | 2029Moce | 25.125 | 25-128cb | 25-125me | 25-12 [212w | 29 | 2520 1335  1sas | 
|e 4s Tat 14H + 15A % Ls wt 19AM | 194" | vs: | vse | 17S | wu | we | 2010" | iT) | v2e | 21a | fazot | 228 | 228Cb | 228M [2 | 2w | 22°" fee fs fe | 


*May be supplied with 03% corbon. °*Me moy be edded os required. ***Cb or Se may be added os reavired- also olloy moy be supplied with (08% carbon. Licensed under Durimet patents. t Supplied with (20% corbon for corrosive we. 111% of Ni moy be varied os per specification 








Author, Norman S. Mott, The Cooper Alloy Foundry Company; republished by permission from Materials & Methods. 


























WIGGINS 
DOUBLE PONTOON 
FLOATING ROOFS 


Safest Storage for Your “Liquid Assets” 


Performance records prove that Wiggins 
Double Pontoon Floating Roofs soon pay 
for themselves in liquid conserved. Only 
Wiggins Double Pontoon Floating Roofs 
have every important feature for maxi- 
mum conservation ... safest operation... 
low-cost maintenance. 


Triple Seal increases conservation savings and adds 
extra safety. 


Multiple gas-tight pontoon compartments increase 
safety, strength and buoyancy. 


Simplified design gives strength with minimum 
trussing, making inspection and maintenance easy. 


Complete, clean drainage reduces corrosion 
problems. 


Get the full story on the General American-Wiggins system of 
petroleum liquid conservation by writing us on your letterhead 
for the new Wiggins Manual WP-14. 


Wiggins Double Pontoon Floating Roofs, Dry Seal Gasholders, 
Lifter Roofs, Cone Roofs 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 SOUTH LA SALLE STREET 


To obtain more information on products advertised see page E-43 
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PROPERTIES OF CAST STAINLESS STEELS 





TYPICAL MECHANICAL PROPERTIES AT ROOM TEMP. 
Type HEAT; 


TREATMENT 
T. S. (PSI) Y. P. (PSI) % Elong 2. in.| Red Area B Brinell 


12CrLC 197,000 139,000 16 42 372 H&SR600F 
116,000 96,000 23 60 230 N&D1200F 











12CrMc 222,000 160,000 12 34 412 H&SR600F 
125,000 100,000 20 55 237 N&D1200F 


12CrHC 222,000 168,000 1 1 474 H&SR600F 
141,000 114,000 14 17 267 N&D1200F 








12Cr-Tool Steel 223 Annealed 
653 Hardened 


18Cr 75,000 50,000 170 A1450F—AC 








28Cr 75,000 50,000 196 As Cast 








28-3 100,000 61,000 A1650F—AC 





28-3Mo 85,000 56,000 A1650F—AC 
28-3HC As Cast 











18-8S 78,000 38,000 2000F—WQ 








18-8SCb 85,000 44,000 2000F—WQ 





18-8SMo 88,000 45,000 2000F—WQ 





18-8FM 80,000 42,000 2000F—WQ 








18-8 83,000 42,000 2000F—WQ 








20-10 80,000 40,000 2000F—WQ 





8-20 79,000 47,000 2000F—WQ0 








2000F—WQ 
18-8MoCuBe 152,000 122,000 : and hardened 
at 925 F 


20-25Mo 70,000 35,000 2000F—WQ 











20-29MoCu 75,000 40,000 2000F—WQ 





25-128 82,000 44,000 2000F—WQ 








25-12SCb 90,000 55,000 2000F—WQ 








25-12SMo 95,000 60,000 2000F—WQ 
25-12 90,000 45,000 As Cast 





23-12W 93,000 52,000 1950F—AC 





29-9 85,000 45,000 As Cast 





25-20 75,000 47,000 As Cast 
15-35 65,000 40,000 ; j As Cast 








15-65 72,000 40,000 As Cast 



































A—Annealed. AC—Air cooled. Ln. my quenched. 
H & SR—Hardened and stress relieved. N & D—Normalised and drown. 








Author, Norman S. Mott, The Cooper Alloy Foundry Company; republished by permission from Materials & Methods. 
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PIPE LINE 
CONTROL 


PHILCO 
MICROWAVE 


Today, 1000-mile-plus pipe line operations are being controlled 
by microwave. Automatically recorded pressures, rates of flow, 
and tank level readings are instantly and accurately trans- 
mitted to headquarters and division stations. To these automatic 
and unattended control features of microwave, add the privacy 
of microwave telephone and teletype communication. Integrate 
with these features the selective remote control of VHF radio 
for dispatcher-to-car communication, through any. fixed station 
over the entire microwave system...and you have a truly 
modern communication system. 


“INTIS 


PANT te CFF ae 


ci % 





Philco Microwave provides complete tie-in with existing pipe 
line facilities. Let Phileo Microwave help you control 
your operations more efficiently —at lower 
costs! For complete information, write to 
Dept. «. today. 

















PHILCO CORPORATION 
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Get Into Tight Spots at a Profit 
--- With a Sherman Power Digger! 


Here’s real proof of the compactness and maneuverability of the Sherman 
Power Digger! The job: Dig a 6 foot deep machine foundation hole 10 feet 
square in a working area only 20 feet square, with overhead beams and | 
lights reducing the ceiling limit to less than 10 feet in some spots. 





The floor was 8 to 10 inches of concrete, reinforced with '/, inch steel 
rod. It was broken up with air tools, then loaded into a dump truck by 
the digger. Manual loading would have been difficult because of the re- | 
inforcing rods, but these presented no problem when loaded mechanically. | | 


Digging and loading took less than four hours, in spite of the limited | 
maneuvering area. Estimated time for hand labor: Three men working | 
about 21/4, days! | 


If you now excavate by hand, or if your heavier power equipment can- 
not work in tight spots, you'll profit with a Sherman Power Digger. It’s 
compact, flexible, fast, easy to operate. It costs little to buy, less to maintain, 
quickly pays for itself. For the whole story, write today for Bulletin No. 513. 


Designed, Engineered and 
Manufactured Jointly by 
SHERMAN PRODUCTS, Inc. 
Royal Oak, Michigan 
WAIN-ROY CORPORATION 
Hubbardston, Mass. 
x 





PRODUCTS, INC. 
ROYAL OAK, MICHIGAN 
Patent No. 2,303,852 a 


Other patents pending ‘ oe pn 
© SHERMAN PRODUCTS INC., 1954 tie olan MRS Sad (Gta Mec 
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“JETWELDING” 








... greatest team for 
low cost, high speed 
hand welding 


Lowest manual welding costs are 
achieved with “Jetweld”, high speed 
welding electrode developed and intro- 
duced by Lincoln, and ‘‘Fleetwelder”= 
Lincoln’s AC transformer-type welder. 


For the first time, “Jetweld” utilizes 
powdered metal in the electrode coat- 
ing .. . enabling use of higher cur- 
rents to speed welding 35% and more. 
Iron powder becomes an additional 
source of metal for the weld. Welds 
are more uniform, free of undercut, 
of X-ray quality . .. require a mini- 
mum of skill and effort on the part 
of the operator. 


Average increases in speed are 35% 
and more. 


TYPICAL APPLICATION: 


tis 
rv. 







Figure 1. Down-hand welding of flanges. 


CHECK LINCOLN’S NEW LOW PRICES. 


Lincoln’s new combination of lower AC 
machine prices and faster welding with 
“Jetweld” can cut your welding costs. Have 
your Lincoln representative check your re- 
quirements for electrodes and welders. Call 
or write. 


THE LINCOLN ELECTRIC COMPANY 
Dept. 2806, Cleveland 17, Ohio 
THE WORLD'S LARGEST MANUFACTURER OF 
ARC WELDING EQUIPMENT 
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OIL and GAS TRADE NEWS 





Foxboro Builds Factory 


A new 15,000 sq ft plant has been con- 
structed at 2270 Noblestown Road, Pitts- 
burgh, Pennsylvania, by The Foxboro 
Company. The new factory, located a 
short distance from the new East and 
West Parkway and the Greater Pittsburgh 
Airport, will double the present instru- 
ment assembly, service, and repair 
facilities. 


Dow Sales Decrease 


Sales of The Dow Chemical Company 
fell one-half of one per cent short of the 
record high posted last year, the company 
has reported. Dividends from associated 
companies and other revenues brought 
Dow’s total income to $436,417,000. In 
1953 the company’s sales were $430,385,- 
000 and its total income $439,617,000. 


Officers of Kobe, Inc., who recently purchased the Kobe Division 
of Dresser Equipment Company, are: C. J. Coberly, president; 
C. James Coberly, Jr., vice president and general manager; and 
Harry C. Gunetti, vice president for manufacturing. 





Herb J. Hawthorne, Inc., personnel present at a sales meeting 
held in Billings, Montana on June 25, and 26, 1954, were: Gordon 
Goodwin, Calgary, Canada; Mrs. Lena Woolf, Edmonton, Can- 
ada; Mr. and Mrs. Roy Green, Casper, Wyoming; Mr. and Mrs. 
Herb J. Hawthorne, Houston, Texas; Mr. and Mrs. R. C. Nelson, 
Bismarck, North Dakota; and Mr. and Mrs. W. Garceau, Wolf 


E-34 


New Corporation Formed 


The Carson-Wolf Corporation has an- 
nounced its formation to become con- 
structors for the petroleum, natural gas, 
and chemical industries, with offices in the 
Melrose Building, Houston, Texas. Corp- 
oration is small enough to guarantee per- 
sonal supervision of its jobs by one of its 
officers and big enough to handle any size 
project. It has available for use, heavy 
construction equipment with an approxi- 
mate value of $1,600,000, all less than 
2 years old. 


Lane-Wells Opens Branch 

Lane-Wells Company has opened a 
branch at 1701 West Fifth Street, Bartles- 
ville, Oklahoma. Robert D. Johnson has 
been appointed station superintendent 
there and transferred from Perry. 


Rolo Increases Facilities 


A 40 per cent increase in plant facilities 
of Rolo Manufacturing Company has 
been announced by R. K. (Bob) Franklin, 
founder and owner of the Houston com- 
pany. Plant expansion is part of Rolo’s 
planned development program to keep 
production capacity up with product 
demand. « 


Chiksan to Make Mining Gun 


Chiksan Company has completed ne- 
gotiations to take over the manufacture 
and sale of the Intelligiant hydraulic min- 
ing gun from the Intelligiant Corporation, 
Gun will be manufactured in Chiksan’s 
Brea, California, plant, and will be mar- 
keted throughout the world by the Chik- 
san organization under the trade name of 
Chiksan Intelli-Giant. 


New Wilson Supply Company store, recently opened at McAllen, 
Texas. Wilson personnel are: S. G. (Doc) Wyatt, general manager 
of stores; Wayne H. Harris, district manager; Kinney Hellums, 
store manager, and Bill Neff, office manager. 


* 
MS ‘ 
’ a 
Fe a i 


Point, Montana. Standing: Ken Ross, Edmonton, Canada; Gary 
Gunn; Mr. and Mrs. Al Harding, Calgary, Canada; C. Max 
Fountain, Denver, Colorado; L. E. Seikmeyer, Denver, Colorado; 
Earl M. Weaver and P. A. McMurdy, Houston, Texas; Lew 
Ladwig,, Sidney, Montana; Ray Medlock, Casper, Wyoming; and 
Charles T. Baker, Sidney, Montana and Oklahoma City. 
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Johns-Manville Opens Lab 


Johns-Manville Corporation has 
opened, what is said to be, the world’s 
largest laboratory devoted to research 
and development of asbestos brake linings 
and other friction materials. The new 
jaboratory, a part of the Johns-Manville 
Research Center at Manville, New J ersey, 
houses the largest and most versatile 
inertia-type dynamometer ever built for 
testing the stopping qualities of aircraft, 
railroad, truck, bus and industrial equip- 
ment brake materials, according to 
Dr. R. T. Halstead, manager of Johns- 
Manville Friction Materials Research. 


Scooters Cut Order Waiting 


Counter waiting time on orders at The 
Republic Supply Company of California 
has been drastically cut again by using 
electrical scooter transportation for order 
pickers. Average waiting time for all 
counter orders, orders placed in person, 
and telephone orders which are ready to 
go when the customer calls, has been re- 
duced to five minutes. 


Horsepower Race May Begin 


The race for horsepower is not con- 
fined to the automotive industry. In the 
next year or two, it may be on again in the 
machine tool industry — not in the sense 
of outdoing competitors as in the auto 
industry — but to keep pace with ad- 
vanced cemented carbide metalworking 
developments — developments that may 
step-up metalworking production at a 
faster pace, K. R. Beardslee, general man- 
ager, Carboloy Department of General 
Electric, recently stated. He said that new 
carbide grades under development will de- 
mand machines of higher horsepower or 
perhaps improved design so that the new 
carbide cutting tools can be used at the 
higher speeds at which they’ work with 
high efficiency. 


Underwriters Approve Trucks 


Underwriters’ Laboratories has granted 
its first approval and listing for a fork-lift 
truck powered by liquified petroleum gas 
(LPG) to Clark Equipment Company’s 
Carloader model machine. The LPG-Car- 
loader is a standard model fork truck in 
3000-5000 Ib capacities, equipped with 
conventional, Dynatork or Hydratork 
transmission, factory-modified for LPG 
operation. 


Air Reduction Sales Down 


Sales of Air Reduction Company, In- 
corporated for the first half of 1954 
amounted to $59,926,476 as compared 
with $67,203,365 for the first half of 1953. 
Net income for the first half of 1954 was 
$3,219,733. This compares with the 1953 
first half net income of $3,798,545. 





Trade News 


Insul-Matic Gives License 


The National Bond Insulators of Beth- 
lehem, Pennsylvania, have accepted an 
Insul-Mastic Licenseeship to sell and 
apply the line of reinforced asphaltic 
coatings marketed by the Insul-Mastic 
Corporation of America. In the insulation 
field, these coatings are used as a weathe: 
and vapor barrier over insulation. 





Sub Uses Tube-Turn Fittings 

Piping employed in the atomic sub 
marine Nautilus is fabricated of Type 
347 stainless steel, to assure maximum 
service life under the critical conditions 
encountered. Flow impediments are mini 
mized, joint leakage eliminated and space 
saved by making directional changes with 
TUBE-TURN welding fittings, produced 
by Tube Turns, Louisville, Kentucky. 








Norelco to Show Equipment | ee. an 
The Research and Control Instruments in orate. 
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division, North American Philips Com- 
pany, will occupy booths 1122, 1124, and 
1126 at the First International Congress 
and Exposition of the Instrument Society 
of America, Convention Hall, Philadel- 
phia, Pennsylvania, September 13-24,. 
Equipment will also be shown at the 
National Metals Show, International 
=. Chicago, Illinois, Novem- 
r 1-5, 


Fluor Opens Calgary Office 


The Fluor Corporation of Canada, 
Ltd., has opened a Calgary office in the 
Oil Exchange Building, 309 7th Street 
West. C. G. Bragg will be resident 
manager. 


St. Paul Moves Facilities 


St. Paul Hydraulic Hoist has announced 
the complete move of its sales and service 
functions, covering both domestic and ex- 
Port activities, to its new expanded plant 
site at Mattoon, Illinois. St. Paul trans- 
ferred its manufacturing operations from 
Minneapolis, Minnesota, to a modern 
plant in Mattoon last winter. 


Wagner Installs Transformers 


Wagner Electric Corporation electrical 
eld service division reports the com- 
pleted installation of two new Wagner 
25.000/33,333 kva, 115,000 Grd. Y to 
12470Y/7200 volts, 3 phase, 60 cycle 
power transformers weighing 112 tons 
each, by the Memphis Light, Gas and 
Water Division at its new Adams Street 
substation in Memphis, Tennessee. 
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D.W. HAERING & CO., INC. 


ANALYSTS - CONSULTANTS * MANUFACTURERS 


Harlandale Station, 





WRITE ON YOUR LETTERHEAD 
FOR SPECIAL LITERATURE 


To obtain more information on products advertised see page E-43 


San Antonio, Texas 
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Jones and Laughlin’s $2,000,000 research center, to be built on Baldwin Hill on Pitts- 
burgh’s South Side, overlooking J&H’s Pittsburgh Works. The laboratory, to be com- 
pleted in mid-1955, will consist of several buildings, housing a research staff of 100. 
Construction on the center is reported to be underway. 

































4-CYCLE 
AIR-COOLED 



























K90 3.6 H.P. 
K160 6.6 H.P. 
K330 11.8 H.P. 
K660 26.8 H.P. 


Kohler Engines are engineered and manu fac- 
tured to the high standards which have made 
the Kohler mark known for quality the world 
over. 

Power for garden tractors, pumps, sprayers, 
snow removal equipment, grain elevators, 
hoists, portable saws, concrete mixers, com- 
pressors, industrial lift trucks. 


Write for information 





K330 







Kohler Co., Kohler, Wisconsin 
Established 1873 


KOHLER or KOHLER 


PLUMBING FIXTURES #« HEATING EQUIPMENT e¢ ELECTRIC PLANTS 
AIR-COOLED ENGINES ¢ PRECISION CONTROLS 
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Lummus Receives Contract 


Air Reduction Company, Inc., has 
awarded to the Lummus Company the 
engineering of the recently announced 
vinyl acetate monomer plant at Calvert 
City, Kentucky. The plant, which wij 
have a capacity of 30,000,000 Ib per 
year, is scheduled to be in operation early 
in 1956. 


G. E. Forms Departments 


General Electric has formed two new 
General Electric Company organizations, 
a meter department and an instrument 
department. Meter department will make 
its headquarters at Somersworth, New 
Hampshire, while the instrument depart- 
ment will remain in Lynn, Massachusetts, 


Davison Opens Office 


Davison Chemical Company Division 
of W. R. Grace and Company, has opened 
an office to cover the Southwest and Gulf 
Coast areas, at 4101 San Jacinto, Houston, 
Texas. 


Atlas Receives Award 


Machine gun camera pictures of Atlas 
Powder Company’s .Rockmaster blasting 
system have earned the firm’s advertising 
department an award from the National 
Industrial Advertising Association. The 
association made the presentation to 
Joseph Dannenberg, assistant advertising 
manager, at its recent convention in Mont- 
real, Canada. 


Sperry-Sun Salesmen Meet 


The annual Sales Meeting of Sperry- 
Sun Well Surveying Company was held 
recently in Houston, Texas, June 10th and 
11th, by A. B. Palmer, general sales man- 
ager of the. company. The meeting was 
attended by 27 Sperry-Sun salesmen and 
Samuel H. Williston, vice president of the 
Company. 


Conoflow Appoints Agent 


Conoflow Corporation has announced 
the appointment. of The Watts Company 
of Houston, Texas, as exclusive sales rep- 
resentatives for Cono controls in south- 
eastern Texas and southwest Louisiana. 
Ralph L. Watts is president of the Watts 
Company. 


U.S. Stoneware Opens Office 


The U. S. Stoneware Company has an- 
nounced the opening of a direct factory 
sales office in Houston, Texas. Stanley 
Craig will be in charge of the new offices 
in Houston. 


New Department Created 


The mechanical packing division of the 
Flexrock Company has created a new de- 
partment for the molding and machining 
of packing rings and other small parts. 
Modern equipment has been installed to 
produce the customary as well as Teflon 
“Vv” rings. 


Training Section Begun 


The Du Pont Company has announced 
establishment of a new organic chemicals 
department sales training section under 
Emory M. Fanning. 





Armite Product Approved 


An improved anti-seize sealing re- 
cently developed by Armite Laboratories 
of Los Angeles has just received official 
approval of Underwriters’ Laboratories. 
Inc. The product, designated as Armite 
Led-Plate No. 250, was particularly devel- 
oped for the petroleum industry. 


To obtain more information on products advertised see page E-43 THE PETROLEUM ENGINEER, September, 1954 
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Compressor Agent Appointed 


Cooper-Bessemer Corporation, and 
Southwest Industries, Inc., have signed 
a contract concerning Cooper-Bessemer 
compressors. Southwest Industries will 
sell packaged GMXA compressors in the 
states of Texas, Louisiana, Oklahoma, 
Arkansas, and New Mexico,and will build 
the skid bases and handle the erection 
and assembly of all piping and necessary 
auxiliary equipment to complete the pack- 
aged unit. 


Beach Pollution Controlled 


A Hydril automatic pump accumulator 
along with two other pieces of Hydril 
equipment is helping Monterey Oil Com- 
pany to keep pollution on California 
beaches under control while Monterey is 
drilling its offshore well. Bathing areas of 
Long Beach and Seal Beach are nearby 
the test. 


Ampco Appoints Distributor 


Ampco Metal, Inc., has appointed the 
Davis Emergency Equipment Company 
as a Class A Safety Tool distributor. 


Davison Wins Safety Award 


The Davison Chemical Corporation, 
new Davison Chemical Company Division 
of W. R. Grace and Company, won the 
Award of Honor of the National Safety 
Council for 1953, repeating successes 
scored in 1950 and 1951. Award certifi- 
cate was presented by J. W. Carothers, 
president of the Baltimore Safety Council. 


Crane to Observe Birthday 


_Crane Company will observe its 100th 

birthday on July 4, 1955. The Centennial 
will be celebrated at Crane Company’s 
Chicago general office, plants, branches 
and subsidiaries during the entire year, 
with events of national significance. 


Clark Appoints New Dealers 


Thirteen new dealers have been ap- 
pointed to sell and service the Michigan 
line of excavator-cranes and tractor shov- 
els, products of the construction machin- 
ery division of Clark Equipment Com- 
pany. Eight of the dealers will handle 
both excavator-cranes and tractor shovels. 
Five of the dealers will handle only Michi- 
gan’s tractor shovels. 


Glass Firm Appoints Counsel 


Jack Solon Associates has been retained 
as public relations counsel for Glass 
Fibers, Inc., according to an announce- 
ment by R. H. Barnard, president of the 
glass firm. New counsel will handle com- 
munity and _ financial-stockholder rela- 
tions along with corporate publicity. 





C. Lee Cook personnel at a recent sales 
meeting were: (front row) Arthur Rumsey, 
Los Angeles, California; W. P. Mayo 
Houston, Texas; Joseph C. Buerkle, New 
York City; Fred D. Durham, president, 
Louisville, Kentucky; Foster Black, 
Amarillo, Texas; C. J. Kremer, Jr. ,Chief 
Engineer, Louisville, Kentucky; and M. A. 
Boulden, Philadelphia, Pennsylvania. 
Middle row: Earl Friedrich, R. J. Pohl- 
mann, C. E. Hegewald, Ray Eyl, William 
Probst, P. W. Mettling, vice president, 
Louisville, Kentucky, and Joseph Lepic, 
Chicago, Illinois. Back row: Phillip Klein- 
henz, C. D. Duke, Charles Corcoran, Tom 
Furlong, Walter Rains, John E. Scoggan, 
assistant sales manager, and B. G. Steitz, 
Louisville, Kentucky. 
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“SAND-FRAC” PROCESS 
«Gets a Lift with - 

WISCONSIN-POWERED 
~ Equipment 










A Model TFD 2-cylinder Wisconsin Heavy- 
Duty Air-Cooled Engine operates the pad- 
dles in the two 500-gal. mixing tanks of this 
Dowell Twin-Tank Unit which supplies a 
mixture of sand and oil for use in the rapid- 


: TO FIT THE 
ly expanding “‘Sand-Frac”’ Process. 


MACHINE 
This Wisconsin-powered unit starts mixing ; 
oil and sand from the time the rig leaves the 
warehouse until the mixture is introduced 
into the oil formation under high pressure. 
Some wells that only have a “‘show”’ when 
drilled in, are fractured into flowing wells 
...Justifying many old areas to be reworked. 


This is another typical Oil Field power ap- 
plication for Wisconsin Heavy-Duty Air- 
Cooled Engines .. . delivering dependable 
Lugging Power to fit both the job and the 
machine. Wisconsin Engines are available in 
a complete power range from 3 to 36 hp., 
4-cycle single cylinder, 2- and 4-cylinder 
models. 


This is the Model TFD 2-cylinder 
Wisconsin Air-Cooled Engine that 
supplies dependable power for the 
Dowell Mixing Tank Unit. Equipped 
with Stellite exhaust valves and 
valve seat inserts for long life and 
minimum servicing. 


WRITE TO HARLEY SALES CO. 


619 SOUTH MAIN STREET @ TULSA, OKLAHOMA 
3420 McKINNEY AVENUE @ HOUSTON, TEXAS 
$0$ SOUTH MAIN STREET @ WICHITA, KANSAS 


—_—_—— 
OM FIELD DISTRIBUTORS FOR WISCONSIN 
ENGINES AND ALL TYPES OF UTILITY UNITS 





WISCONSIN MOTOR 


Corporation 


ee oe eee ee ee ee me Boag, | 
World's Largest Builders of Heavy-Duty Air-Cooled Engines 





A 8036-14-1 
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> Dr. J. E. Taylor has rejoined The 
Girdler Company. Taylor’s major assign- 
ment will be the development and appli- 
cation of new catalysts. A graduate of 
Ohio State University, Taylor left the 
company in 1944 to be associated with the 
Manhattan Project at Columbia 
University. He saw service with three 
other companies upon leaving the project. 


» Wililam A. Rock has joined Shultz y 
Cia. of Mexico City, Mexico, The Fox- 
boro Company’s representative in Mexico. 
Rock will be headquartered in Monterrey 
and will serve northeastern Mexico, handl- 
ing instrument applications in this im- 
portant oil producing section. Rock joined 
Foxboro in 1945. He has served as indus- 
trial engineer in several Foxboro offices 
and was manager of the Corpus Christi 
office. 


> Donald F. Taylor, Jr., formerly man- 
ager of the special services department of 
Otis Pressure Control, Inc., is now Otis’ 
consulting engineer for Oklahoma and 
West Texas. Taylor has been in Otis’ en- 
gineering department for almost fifteen 
years. 

John V. Fredd has been appointed pro- 
ject engineer of Otis Engineering Corpo- 
ration. He was formerly Otis’ senior de- 
sign engineer. Fredd joined Otis in 1947 
after seven years with the AC Spark Plug 
Division of General Motors Corporation. 


>» Godfrey Cajthaml, former field sales- 
man at Williston, North Dakota, was 
named store manager at Glendive, Mon- 
tana, for The Continental Supply Com- 
pany. B. J. Veach, who had been store 
manager in Glendive, became field sales- 
man at Williston. Wade Farrar, Jr., moved 
from field salesman at Duncan, Oklahoma 
to store manager at Healdton, Oklahoma, 
replacing Doyle H. Cavins, who became 
field salesman at Healdton. 


>) F. J. Bradford has been appointed to 
Grove Regulator Company’s Houston, 
Texas, sales engineering staff. He at- 
tended both the University of Kansas and 
the University of Oklahoma. 

Others appointed to the Houston of- 
fice are: Eldon E. Hulsey, Paul Nerren, 
C. B. Wright, Jr., and J. O. Hicks, who 
will be assistant division sales manager. 

W. J. Hancock has been appointed dis- 
trict manager of a new office opened by 
Grove in New Orleans, Louisiana. Prior 
to his transfer to New Orleans, Hancock 
= assigned to Grove’s Corpus Christi 
Office. 


F. J. Bradford E. E. Hulsey 


>» James D. Helm has been appointed as 
sales manager for mobile communication 
equipment and special accounts for the 
General Electric Company. He will di- 
rect the national sales of G-E two-way 
radio equipment. Helm joined General 
Electric in 1943 and held several account- 
ing positions in Schenectady, New York, 
and Syracuse, and was appointed sales 
manager of special accounts this year. 


Marvin Wall R. C. Gamble 
> Marvin Wall has been named district 
manager of the heavy machinery division 
and R. C. “Dick” Gamble has been ap- 
pointed sales engineer, Dallas territory 
for Nordberg Manufacturing Company. 
Wall, formerly with the Cooper- 
Bessemer Corporation, joined Nordberg 
in 1949. Gamble joined the Nordberg 
organization in 1948. He is a graduate of 
Marquette University and the University 


_ of Wisconsin. 


E. L. Farrell has been appointed dis- 
trict manager for the Milwaukee territory 
and Wm. C. Young as district manager, 
Great Lakes territory. Farrell and Young 
are both graduates of Marquette Univer- 
sity and following World War II both 
were appointed as sales engineers with 
the company. 


> Martin B. Jaeger has been promoted 
to publicity manager of Bucyrus-Erie 
Company. He succeeds Emory M. 
Heuston. When named to his new posi- 
tion, Jaeger was assistant publicity man- 
ager, a post he held for three years. He 
joined the company in 1943. 


> Carl W. Kalchthaler has been appointed 
chief engineer for the Hyatt Bearing Di- 
vision of General Motors Corporation. 
Kalchthaler has been with Hyatt since 
1925. He was graduated from the Uni- 
versity of Michigan in that year with a 
bachelor’s degree in mechanical engineer- 
ing and joined the Hyatt Detroit sales 
organization as sales engineer. 


Paul Nerren C. B. Wright, Jr. 
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>» Keith E. Davis has been elected con- 
troller of Black, Sivalls & Bryson, Inc. 
Joining Black, Sivalls & Bryson in Feb- 
ruary, 1951, Davis has been assistant con- 
troller since that time, and has been act- 
ing controller since April, 1954. A grad- 
uate of the University of lowa, Davis had 
been with Ernst and Ernst before joining 
the company. 

Hugh Kirkpatrick has been appointed 
manager of the Kilgore, Texas, branch. 
He has been with BS&B since August, 
1953, having previously worked for Cities 
Service Oil Company. R. P. “Dick” Morris 
has been transferred from Wichita Falls 
to Gainesville, Texas, as sales representa- 
tive. He joined BS&B in Fabruary, 1954. 

Lavelle E. “Buck” Jones has been ap- 
jointed district sales manager for Casper, 
Wyoming. He was assistant district man 
ager at Alice, Texas. Replacing Jones at 
Alice is Harrell Bruner, was was trans- 
ferred from Salem, Illinois, Harrell has 
been with BS&B since January, 1946. 


> J. L. Heath has been appointed Schlum- 
berger Well Surveying Corporation’s 
northern Rocky Mountain division man- 
ager with offices at Casper, Wyoming. 
Heath succeeds C. A. Rosenthal, who has 
been transferred to Denver as southern 
Rocky Mountain division manager. 

T. A. Morris has been made assistant to 
the manager of the Rocky Mountain area 
Office at Denver, Colorado. He was form- 
erly division manager in Mississippi. 
Morris replaces R. P. Burton who has 
been transferred from the Rocky Moun 
tain area to become assistant to the man- 
ager of the north Louisiana area. L. P. 
Vincent has been transferred from Wolf 
Point, Montana, to Midland, Texas, where 
he is assistant to the manager. J. L. 
Hatiman, field engineer at Wolf Point, has 
been placed in charge of that location. 


> Spencer H. Mieras has been appointed 
general manager of Bonny Forge and 
Tool Works. 


>» William Delaney has been appointed as 

a sales + cag in the Oklahoma 

2 City area for Oil 

Center Tool Com- 

pany. Delaney is a 

native of Dublin, Ire- 

land. He came to the 

United States in 

1947. He joined 

O-C-T as a service 

man and sales repre- 

sentative in 1951. He 

worked in the East 

Texas, North Louisi- 

ana, and West Texas 

areas. He resigned 

from O- C- T in August, 1953, to form his 

own business. Delaney returned to the 
company in his present position July 1. 


J. O. Hicks W. J. Hancock 
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Trade Personals 








George Beese 


J. M. Gray 


>» George Beese has joined Universal Con- 
trols Corporation in the executive capac- 
ity of plant manager and in charge of all 
production and purchasing. A graduate 
in mechanical engineering from lowa 
State College, Beese was formerly assist- 
ant to the president of C. A. Dunham 
Company. 


> James M. Gray has been appointed as- 
sistant vice president of McCullough Tool 
Company. Gray was associated with the 
National City Bank in New York City in 
the credits and new business departments 
before joining McCullough. 


> Dan Christopher has been appointed 
marketing manager for Gray Tool Com- 
pany. Christopher was formerly with 
Foster Wheeler Corporation where he 
was assistant engineering manager. He is 
a graduate of the University of Illinois. 


> Robert O. Dehlendorf has been named 
assistant general sales manager of the 
Electric Motor Division of A. O. Smith 
Corporation. Dehlendorf was formerly 
with Jack & Heintz, Inc. 





J. L. Cottrell 


H. E. Kaye 


> J. L. Cottrell, associated with the Rock- 
well Manufacturing Company for more 
than 20 years has resigned his position of 
sales manager of the instrument division 
to become president of Flow Measure- 
ment Company, Incorporated. The new 
firm will do gas measurement consulting 
and will be factory representatives for 
metering and regulating equipment, with 
offices in the Daniel building in Tulsa, 
Oklahoma. Cottrell is co-inventor of the 
McGaughey integrator, is active in the 
Instrument Society of America, National 
organization, and is past president of the 
Tulsa Section. Al Schawalder is vice pres- 
ident of the fii.a. 


> H. E. Kaye, assistant chief engineer, 
Rollway Bearing Company, has been 
named chairman for the next year of the 
Roller Bearing Engineering Committee, 
Anti-Friction Bearing Manufacturers As- 
sociation. His election took place at the 
annual meeting of the association, May 
19-21, at Rye, New York. 
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O. V. Coke 





R. D. Fagan 


> Otha V. Coke has been appointed dis- 
trict representative at El Dorado, Kansas, 
for U. S. Steel’s Oil Well Supply Division. 
Coke joined “Oilwell” in 1951 at the 
Oklahoma City store and was appointed 
assistant district engineer, machinery 
equipment sales, at Oklahoma City in 
1953. He is a graduate of the University 
of Oklahoma. 


> Robert D. Fagan has joined Dowell 
Incorporated with the title of develop- 
ment engineer. He is a former division 
manager for Byron-Jackson Incorporated. 
Fagan worked with the Pacific Cementing 
Company before joining ICI and BJ. 
Fagan is a native of Canada. 


> Willard F. Rockwell, president and 
board chairman of Rockwell Manufac- 
turing Company, has been elevated to the 
grade of Fellow in the American Society 
of Mechanical Engineers at the society’s 
semiannual meeting in Hotel William 
Penn, Pittsburgh, Pennsylvania. An- 
nouncement of the honor was made at a 
banquet ceremony attended by some 500 
people. 


R. S. Yahrmarkt R. W. Curtis 
> R. S. Yahrmarkt, formerly with the 
Ethyl Corporation of Baton Rouge, 
Louisiana, has joined The Foxboro Com- 
pany. He was with the Armour Research 
Foundation before joining Ethyl. Yahr- 
markt is a graduate of Illinois Institute of 
Technology. 


> Robert W. Curtis has been named Gulf 
Coast representative for Cardinal Chem- 
ical, Inc. A graduate of Rice Institute, 
Curtis has recently completed a short 
course in corrosion inhibition at the Car- 
dinal laboratories at Odessa, where the 
Nocor series was developed. Curtis is a 
former intercollegiate tennis champion. 


> William E. McGuirk, Jr., has been ap- 
pointed executive vice-president of Davi- 
son Chemical Company Division of W. R. 
Grace and Company. McGuirk, a grad- 
uate of the U. S. Naval Academy, was 
with Kuhn, Loeb and Company, from 
1945 to 1953. He became vice-presid*nt 
of W. R. Grace and Company in 1954. 





N. F. Harmon 








Page Edmunds 


> Neal F. Harmon has been named Gen- 
eral Electric’s southwestern regional man- 
ager for communication equipment with 
offices at 3200 Maple Avenue, Dallas, 
Texas. A graduate of Hendrix College and 
the University of Arkansas, Harmon 
joined the General Electric Company in 
1930. Previous to his promotion, he was. 
sales manager of two-way radio equip- 
ment at Syracuse. 


>» Page Edmunds has be... apvointed gen- 
eral sales manager of the petroleum cat- 
alyst department of Davison Chemical 
Company Division of W. R. Grace and 
Company. He succeeds Charles W., 
Saacke, who has resigned to become presi- 
dent of Commonwealth Oil Refining Com- 
pany, of Puerto Rico. A graduate of Johns 
Hopkins University, Edmunds has been 
with Davison since 1939. 


> William B. Elliott has been elected 
chairman of the board of Insley Manv- 
facturing Corporation. James R. Elliott, 
executive vice president, succeeds him 
as president. William T. Elliott has been 
elected executive vice president. 





Ted Affleck 


E. B. Hill 


> T. “Ted” Affleck, president of Valves 
Controls, Inc., recently sold his patents 
and manufacturing rights for his plug 
valve actuators to Pantex Manufacturing 
Corporation. In addition as president and 
owner of Valve Controls, Inc., he will 
continue to manufacture and distribute 
Air Brake Valves, High Pressure Cylin- 
ders and other lines nationally through 
distributors. 


> E. B. Hill, vice-president of Gar Wood ° 


Industries has been appointed director of 
sales, advertising, and export for all cor- 
poration products. Hill started with Gar 
Wood in 1926 and became a vice-presi- 
dent of Gar Wood Industries in 1949. 


> Charles J. Helmholtz has been named 
direct factory sales engineer covering the 
New England States for D. W. Onan and 
Sons, Inc. He was formerly manager of 
dealer sales division, Boston branch, 
Fairbanks-Morse and Company. Helm- 
holtz was with Fairbanks 34 years. 
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» Richard H. Heilman has been appointed 


general traffic manager of the A. O. 
Smith Corporation to fill the vacancy cre- 
ated by the death of Alfred H. Zastrow. 
Heilman joined the A. O. Smith traffic de- 
partment in 1938, and in 1943 became 
assistant traffic manager. 

Warren Hendricksen has been named 
by A. O. Smith to fill the newly-created 
post of general sales manager of its Proc- 
ess Equipment Division. He is a 1927 
graduate of the U. S. Military Academy at 
West Point. 


» B. P. (Doc) Spann has been elected vice 
president of Gardner-Denver Company. 
Spann, a graduate of the University of 
Illinois, has been the company’s director 
of personnel the past 8 years and pre- 
viously was in charge of advertising. 
George W. Gutekunst, formerly district 
manager for the Gardner Company in 
Los Angeles, has been transferred to the 
executive offices in Quincy, Illinois, to 
assume his new position as general sales 
manager. Gutekunst joined the sales force 
in 1937 and in 1947 was transferred to 
Los Angeles. 


» William Irrgang has been elected presi- 
dent and general manager of The Lin- 
coln Electric Company. James F. Lincoln 
was elected chairman of the board, John 
C. Lincoln, founder of the company, was 
elected honorary chairman of the board 
and treasurer. Other officers elected were 
John S. Roscoe, executive vice president; 
A. F. Davis, vice president and secretary; 
and George Landis, vice president. 


> W. T. Ireland has been appointed sales 
representative for Wolverine Tube, divi- 
sion of Calumet & Hecla, Inc. Ireland, 
formerly with Bundy Tube Company, will 
have headquarters in the firm’s general 
sales office in Detroit, Michigan. 


> Claude Henley has been appointed as 
an account executive with Rives, Dyke, 
and Company, Houston advertising 
agency. Henley was formerly assistant ad- 
vertising manager of Sheffield Steel Cor- 
poration. He is a graduate of the Univer- 
sity of Missouri. 


> Art C. Murphy has been promoted to 
general manager of the Frank W. Murphy 
Company. Murphy joined the company in 
1952 as a design engineer, and has worked 
in both the production and sales depart- 
ments. He attended the University of 
Kansas. 


> John W. Darr has been appointed direc- 
tor of public relations and advertising. 
for ACF Industries, Inc. Formerly in a 
similar capacity as vice president of Com- 
mercial Investment Trusts, Inc., and for 
many years in public practice, Darr has 
recently been with the public relations 
firm of Selvage, Lee and Chase. 


> George Saum has been named manager 
of Taylor forge aircraft products division. 
T. E. Marston becomes general sales man- 
ager of this division, which produces many 
types of forged and rolled aircraft 
components. 


> Arthur C. Bryan has been appointed 
vice president and general manager of 
Consumer Products and William H. 
Feathers, vice president and general man- 
ager of Industrial Products of National 
Carbon Company, a division of Union 
Carbide and Carbon Corporation. Walter 
A. Steiner has been appointed vice presi- 
dent in charge of development. 


> Peter J. Jensen has been named man- 
ager of manufacturing at Carboloy De- 
partment of General Electric Company. 
Jensen was graduated from the University 
of Nebraska in 1936 as a mechanical en- 
gineer. He joined the Carboloy Depart- 
ment as a tool engineer in 1937, after a 
year on GE’s test course. 


>» Jack H. Walters, Houston district sales 
manager of Rockwell Manufacturing 
Company’s Meter and Valve division 
since 1951, has been named gas products 
manager for the entire division. Thomas I. 
Stacy, a sales engineer in the Houston 
district since 1940, will replace Walters. 
Walters joined Rockwell in 1943 as a 
sales trainee in the Houston office. Stacy 
joined Rockwell in 1938 after graduating 
from Oklahoma A and M College with a 
B. S. degree in mechanical engineering. 


Trade Personals 


>» Alexander E. Walker, board chairman 
and director of National Supply Company, 
has been elected a director of Blaw-Knox 
Company. Walker is also a director of 
the Fretz-Moon Tube Company 





> Gene Wedereit has been re-elected 
chairman of the board of trustees of the 
National Industrial Advertisers Associa- 
tion’s Research Institute. He is directo: 
of advertising of The Girdler Company 
and Tube Turns divisions of the Nationa! 
Cylinder Gas Company. NIAA’s head- 
quarters are in Cleveland, Ohio. 


> Carl Griffith has joined McEvoy Com- 
pany as sales and service engineer in the 
Ark-La-Tex areas with headquarters in 
Shreveport, Louisiana. He has worked in 
the oil industry for the past 15 years in the 
Gulf Coast and Ark-La-Tex areas. 











AUTOMATIC CONTROL 
of Flow and Gauging 
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Lodeon VALVE ACTUATORS 


The Ledeen Tandem Type Actuator, illustrated above, is a pneumatically or 
hydraulically operated unit for direct or remote control of standard plug 


valves. It is a package unit and is mounted directly on the valve without 


need of any special manifolds or outside supports. 

















VALVES * CYLINDERS 
VALVE ACTUATORS 


AIR HYDRAULIC 
PUMPS & BOOSTERS 


LOS ANGELES 15, 


To obtain more information on products advertised see page E-43 


This tandem actuator, with two cylinders 
working as a unit, delivers positive, smooth 
and balanced torque to the valve stem. The 
balanced design eliminates any cantilever 
load on the body or eccentric load on the stem. 


Because it is a package unit, this actuator can 
be installed on a valve in any position — 
easily, quickly, rigidly and without interrupt- 
ing production. It requires a minimum of 
maintenance. WRITE FOR BULLETIN 3000. 


Ledecn Mpg. C 


1608 SAN PEDRO 


CALIFORNIA 
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Visco efficiency goes beyond fast, effective 
chemicals for emulsion breaking and corrosion 
inhibiting . . . You get Visco chemicals when you 
want them, where you want them—with Visco Field 
Service to see that you have the right formula for 
the oil you are treating today. Write or phone 

Visco for quick proof of real oil treating service. 


VISCO PRODUCTS COMPANY 
INCORPORATED 
2600 Nottingham at Kirby @ Houston 5, Texas 





Emulsion-breaking prob- 
lems do not go by the clock 











A —and neither do we. Call 
WDE. . eCONSISTENTLY EFFICIENT Houston, MADISON 0433, 
collect, for fast action 

DEHYDRATING AND DESALTING CHEMICALS whenever you need it. 
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New Machinery and Supplies 





Use reply card to procure promptly 
complete information and prices of 
products described here in brief. 


Circle corresponding letter or letters on reply card 


(A) EVAPORATOR 


Roots-Connersville Blower Division of 
Dresser Industries, Inc., has announced it 
will market a new type evaporator. The 
evaporator, identified as SEBAVA, is said 
to solve the most perplexing single prob- 
lem encountered in mass evaporation and 
concentration processes; that of scaling 
and corrosion on heat transfer surfaces. 


Circle letter (A) on reply card. 
(B) SPARK PLUGS 


U. S. Igniter Corporation has presented 
three new designs of igniters and spark 
plugs for industrial and commercial oil 
and gas burners. It is claimed these plugs 
eliminate the difficulties experienced “by 
conventional designs and by center and 
ground electrodes. 


Circle letter (B) on reply card. 
(C) TRAILER 


The Terratrac trailer, as developed by 
the American Tractor Corporation, can 
be easily handled by a half ton pick-up 
truck. Tractor rides low, only 14 in. from 
the ground. It is equipped with heavy-duty 
10 ply tires, electric brakes, a strong 
sturdy drop-axle, safety chains, and a ball 
type hitch. 


Circle letter (C) on reply card. 
(D) LUBER-FINER UNITS 


Luber-finer, Inc., has announced two 
new Luber-finer units, Models 500-C and 
750-C. The new models provide simplified, 


®@ 








faster pack replacement by use of an in- 
geniously designed clamping ring utilizing 
a single-bolt closure. An important fea- 
ture is the positive-sealing “O” ring type 
gasket which assures leak-proof lid closure 
at all operating pressures. 


Circle letter (D) on reply card. 












(E) METER 


The new Model M-200 meter added to 
the line of the meter division of A. O. 
Smith Corporation is described as the 





largest meter in the industry. Meter has 
a rated capacity of 2000 gpm under a 
working pressure of 1200 psi and weighs 
6275 pounds. Principal use of unit will 
be on high pressure product and crude oil 
lines. 


Circle letter (E) on reply card. 


(F) MAGNETS 


The Electric Controller and Manufac- 
turing Company has announced the avail- 
ability of a line of small electro-magnets 
to be used with mobile materials hand- 
ling systems. EC&M electro-magnets are 
furnished in sizes ranging from 12% to 
36 in. in diameter and weighing from 155 
to 1900 Ib. 


Circle letter (F) on reply card. 


(G) ELECTRODE 


A new shielded arc electrode, the Mir- 
O-Col 4T, developed specially for build-up 
of worn tractor rails and grousers is now 
being marketed by the Mir-O-Col Alloy 
Company. Mir-O-Col 4T is currently 
available in a full range of sizes including 
1/8, 5/32, 3/16, and 1/4-in. 


Circle letter (G) on reply card. 


(H) CONVECTOR 


The Wall Line Convector, designed 
specifically for modern institutional and 
industrial buildings with bands of win- 
dows, has been developed by The Trane 
Company. Convectors are available in 
14, 20, and 26-in. heights and in lengths 
ranging from 2 to 6 ft in increments of 
4 in. Cabinet depths are 4 and 6 in. 


Circle letter (H) on reply card. 
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(1) DRILLING RIG 


The Jet 43 is 1 of 7 completely new 
drilling rigs that have been announced by 
Franks Manufacturing Corporation for 
drilling up to 7500 ft. The Jet 43 consists 
of a skid-mounted single drum rotary 
drilling rig. It is designed for drilling from 
4500 to 6000 ft. 


Circle letter (I) on reply card. 


(J) GASOLINE ENGINE 


A new lightweight (140 Ib) 21 hp (maxi- 
mum at 3600 rpm) engine, first of its type 
and size to be manufactured to Military 
Standard Parts Specifications, is an- 
nounced by D. W. Onan and Sons. The 
2-cylinder, 4-cycle, air-cooled, gasoline- 
powered engine is constructed of alum- 
inum. 


Circle letter (J) on reply card. 
(K) FILTERS 


Marvel Engineering Company have re- 
cently adapted all models of their sump 
and line type filters for use in the filtra- 
tion of all types non-flammable hydraulic 
fluids. Production of these filters is now 
on full schedule and shipments can be 
made immediately if desired. They are 
available for either sump or line installa- 
tion in capacities from 5 to 100 gpm. 


Circle letter (K) on reply card. 


(L) VALVE OPERATOR 


The Bettis Plug Valve Operator is a 
gas actuated attachment for remote con- 
trol operation of plug valves. Valves from 





1 to 4 in. can be readily opened and closed 
on gas pressure of 15 to 100 Ib. Operators 
are friction free, having no pistons or pack 
ing glands, and will fail safe on loss of 
control pressure. 


Circle letter (L) on reply card. 
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New Equipment 


(M) THERMOREGULATOR 


Philadelphia Scientific Glass Company 
has introduced a new regulator to the 
market. The Thermoregulator is said to 
give room temperature from 550 F with a 
sensitivity of .02 F in a split second. Added 
features are: Seventy-five pounds hydro- 
gen pressure that prevents sparking; new 
design platinum contact point; special 
capillary tube that allows rising mercury 
to contact platinum point, and triple vac- 
uum distilled mercury reservoir. 


Circle letter (M) on reply card. 








Regulator Gage 


(N) TANK GAGE 


The Liquidivision Gauge and Control 
Corporation has announced the develop- 
ment of a tank gage known as Magnalux. 
Magnalux consists of a non-magnetic 
column that is connected to the liquid 
and vapor space of the tank. Within this 
column a float is free to rise and fall. 
The float, which has a magnet connected 
to it, follows change in level and the field 
from the magnet positions a roller on the 
outside of the non-magnetic column. Gage 
can be furnished with switches to actuate 
audible or visible alarms or to control 
pumps or valves. 


Circle letter (N) on reply card. 
(O) OIL WELL METER 


A new oil well meter has been devel- 
oped by Rolo Manufacturing Company. 
Meter is said to be simple, accurate, and 
eliminates expensive maintenance prob- 
lems caused by sand, gas, and other for- 
eign matter in crude oil. It is reported the 
Rolocheck Model No. 1-24 will handle as 
much as 1440 bbl per day at 12 Ib. 


Circle letter (O) on reply card. 


(P) DIESEL UNIT 


The new UD-1091 Diesel power unit, 
largest in International Harvester’s seven 
model diesel power unit line, is being dis- 
played throughout the country. The UD- 
1091 replaces the UD-24 International 
diesel power unit. Engine produces 203 
intermittent horsepower or 162.4 hp at 
1400 rpm. As a power unit, the UD-1091 
produces 190 intermittent horsepower or 
152 continuous horsepower at 1400 rpm. 


Circle letter (P) on reply card. 
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(Q) PUMPS 


A new series of production-built centri- 
fugal pumps adaptable to almost any 
special customer requirements has re- 
cently been anounced by Ampco Metal, 
Inc. These new 1750 rpm single-suction 
pumps are available in sizes ranging from 
fractional flow to 600 gpm. Units are 
available constructed from Ampco alloys 
or nickel chrome alloys. 


Circle letter (Q) on reply card. 


(R) FIRE FIGHTING DEVICE 


American-LaFrance-Foamite Corpora- 
tion offers a new device in the “American- 
LaFrance Proportioner.” Proportioner is 
a dual purpose fire fighting aid because it 
can be used for drafting 6 per cent Foam- 
ite Airfoam (or 3 per cent by use of an 
adapter) and also Wetter Water. It is said 
to be simple to use, fast operating, and is 
materially beneficial in fighting gasoline, 
oil and grease fires. 


Circle letter (R) on reply card. 
(S) SPEED REDUCERS 


A new line of large industrial speed 
reducers for application in heavy industry 
is available from the Westinghouse Elec- 
tric Corporation. Line consists of a series 
of single- (Type WSH) and double-reduc- 
tion (Type WDH) units. Thirteen standard 
ratios from 2.24 to 9.21 are available for 
WSH;; 16 ratios from 11.3 to 70 are avail- 
able for WDH. 


Circle letter (S) on reply card. 
(T) TORQUE COMBINATIONS 


Torque converter-engine combinations 
are now available as optional equipment 
on certain models of Bucyrus-Erie excava- 
tors. The torque converter-engine com- 
binations provide maximum (stalling) tor- 
ques from 200 to 225 per cent of full load 
torques of straight friction drive for a 
given excavator. 


Circle letter (T) on reply card. 
(U) BELLOWS 


Chemically inert, corrosion and heat 
resistant bellows made from DuPont 
Teflon by Crane Packing Company, are 
now available with companion flanges 
conforming to American Standard bolt 
hole circles and numbers of pressure up to 
125 psi. They can be supplied to fit any 
pipe size from % through 12 in. Oper- 
ating temperature range is from —94 to 
+500 F. 


Circle letter (U) on reply card. 
(V) DRILL RIGS 


A new line of portable drill rigs have 
been introduced by Drilling Accessory 
Manufacturing Company. The new rigs 
are designed for fast Seismograph shot 
hole, blast hole, and water well or core 
drilling with only minor adjustments re- 
quired for each operation. The portable 
rigs are in 2 sizes and have been desig- 
nated AR-1250 and AR-2000. 


Circle letter (V) on reply card. 
(W) MARKERS, SIGNS 


North Shore Nameplate Inc., has an- 
nounced the addition of over 7500 new 
stock items used for pipe markers, con- 
tainer signs, chemical industry and main- 
tenance and repair operations. Standard 
card size is 2%-in. by 9-in. and furnished 
in various colors. Identification tapes re- 
quire no moistening, easily applied to 
round as well as flat surfaces, no effect 
from cold, humidity or vibration. 


Circle letter (W) on reply card. 
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(X) VALVES 


Longer-wearing wedges, stronger stem. 
to-wedge connections and a union bonne 
said to give increased efficiency are jp. 
corporated into newly designed forgeg 
steel gate valves announced by The Ohio 
Injector Company. Wedges are made of 
13 per cent chrome stainless steel for cor. 
rosion resistance. 


Circle letter (X) on reply card. 


(Y) COMPRESSOR 


Le Roi Company has put the 105 cfm 
Utility compressor back into the Le Roj 
Airmaster line. The new Utility has sey. 
eral improved features including better 
air cleaning and cooling through the use 
of oil bath air cleaners and a pressurized 
cooling system. Overall width of the unit 
is only 25 in. and the overall length js 
82 in. 


Circle letter (Y) on reply card. 
(Z) VISCOSIMETER 


Automatic viscosity process control 
under any condition for any substance 
made simple and economical by the new 
Drage viscosimeter. A unique design 
makes it possible to, record and regulate 
viscosity while taking measurements in an 
open or closed vessel (under extremes of 
pressure, temperature or viscosity), in a 
flow through, in a by pass or in a pipe line. 


Circle letter (Z)-on reply card. 


(AA) FLOATING GEARMOTOR 


The Philadelphia Floating Gearmotor 
was developed by Philadelphia Gear 
Works in response to the long felt need 
for a roll or conveyor drive which would 





be entirely self-contained and be located 
at the point where the power was re- 
quired. The Gearmotor can be mounted 
in almost any location or position due to 
its compact design. Gearing is propor- 
tioned for 300 per cent peak loading over 
normal ratings. Housing construction 1s 
cast steel or cast iron as required. 


Circle letter (AA) on reply card. 
(AB) VANE-TYPE HEATER 


A new vane-type Calrod heater for aif 
and surface heating has been announced 
by the General Electric Company’s indus- 
trial heating department. Heater is de- 
signed for a multitude of applications 1n- 
cluding pipe, platen, valve and pump, 
process machinery, compound tanks, and 
machine surface heating. It is available in 
lengths from 20 to 100 in., 500 to 2500 w, 
for either 115 or 230 v. 


Circle letter (AB) on reply card. 
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New Equipment 





(AC) BEARING HANGER 


A two-speed bearing hanger designed 
to increase the versatility of power take- 
offs for truck mounted special equipment 
has been announced by Gar Wood Indus- 
tries, Wayne division. The bearing hanger 
js constructed with hardened steel, shaved 
gears, Which run in oil and rotate on ball 
bearings. Dimensions of the bearing 
hanger are 12 by 9 1/16 by 7 1/16 in. 


Circle letter (AC) on reply card. 
(AD) PRESSURE BALANCE 


Fast, accurate, non-manual measure- 
ment of precision préssures is said to be 
accomplished by the new precision pres- 
sure balance recently released by Consoli- 
dated Engineering Corporation. The in- 
strument, Type 37-103, is designed so that 
readings may be held when required or at- 
tached to electrical tabulating devices 
through a built-in electrical analog DC 
output of 10 v. 


Circle letter (AD) on reply card. 


(AE) CRANE CARRIER 


A low cost, 6 ft by 6 ft Crane Carrier 
has been announced by the Schield Ban- 
tam Company. The Bantam “200” Car- 
rier features completely new GMC 6- 
cylinder engine, new radiator, new one- 
man cab, new brake system, new instru- 
ments, new steering gears and a host of 
other new assemblies, plus reinforced main 
frame, and completely rebuilt secondary 
assemblies. 


Circle letter (AE) on reply card. 
(AF) GLOW PLUGS 


All-weather direct electric starting with 
newly-developed glow plugs have been 
made available for the Caterpillar D4 
track-type tractor. Incorporated into the 
system are glow plug attachments that 
provide positive starting in below freezing 
weather. They prevent battery life from 
being drained away through prolonged 
cranking during cold winter months. 


Circle letter (AF) on reply card. 
(AG) GAS ENGINE 


Addition of a new one cylinder gas en- 
gine to its Power Chief series of small 
diesel prime movers has been announced 
by Nordberg Manufacturing Company. 
Engine is rated at from 9 to 18 maximum 
brake horsepower within an operating 
speed range of 800 to 1800 rpm. 


Circle letter (AG) on reply card. 
(AH) SPECTROMETER 


_ “One of the most significant advances 
in the 35-year history of mass spectrom- 
etry!” is said of the cycloidal-focusing 
mass spectrometer recently introduced by 
Consolidated Engineering Corporation. 
The new Model 21-620 mass spectrometer 
provides sensitivity, accuracy, and a high- 
er mass range than previously known in a 
light, compact, and easily transportable 
mass spectrometer. 


Circle letter (AH) on reply card. 


(Al) RADIATOR CORE 

The Young Radiator Company has in- 
troduced a plate type fin and round tube 
core, made up of 7 fins per inch that is 
Said to provide 58 per cent more ex- 
tended surface and 7 times more heat 
transfer surface than circular fin cores 
Provide with edge contact. Cores are avail- 
able in copper, brass, admiralty, aluminum 
or steel tubes, and copper or aluminum 

ns for every type of service. 


Circle letter (AI) on reply card. 
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Pump manufacturer standardizes 
on LATTICE BRAID* Packing 


for all centrifugal pump models 


*Registered Trademark. Only 
Garlock makes LATTICE BRAID 
rod and shaft packings. 


Peerless Pump Division, Food Machinery and Chemical Corporation, 
Los Angeles, manufactures an entire line of centrifugal pumps. Before 
changing to Larrice Bram, Peerless regularly received frequent com- 
plaints on packing from their customers. Now that Peerless has stand- 
ardized on LaTTIcE Bratp, complaints are rare. In addition, Peerless 
reports that Larrice Brain resists the excessive gland pressure often 
applied by uninformed repairmen. The result is that there is less pack- 
ing and sleeve wear. 

Put Garlock Lattice Braiw Packing to work for your company. All 
the braided strands of this unique packing are lattice linked together 
into one structural unit. The strands hold together even when the pack- 
ing is worn far beyond the limits of wear of ordinary braided packings. 

Lattice Braip is made from flax, cotton, asbestos, wire-inserted 
asbestos, Teflon, and asbestos with Teflon impregnation—for various 
types of services. 


Get all the facts about Lattice Braip Packings. Contact 
your Garlock representative or write for new folder AD-131. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sales Offices and Warehouses: Baltimore « Birmingham e Boston e Buffalo ¢ Chicago « Cincinnati e Cleveland 
Denver ¢ Detroit e Houston ¢ Los Angeles e New Orleans ¢ New York City ¢ Palmyra (N-Y.) ¢ Philadelphia 
Pittsburgh ¢ Portland (Oregon) ¢ Salt Lake City « San Francisco « St. Louis ¢ Seattle ¢ Spokane ¢ Tulsa. 


In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. fr 


LATTICE BRAID 


GFARLOGK oP ce nc 


Bearers tivesby wena eta bs 3 . is adi satis il 
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6 (AP) CRANE (AX) 
r ad e L i tT e r ad t ro | r e The new 15-B Transit Crane — mobile The 
crane-excavator with 15-ton rated lifting Inc., | 
capacity —is now offered by Bucyrus. the t 
—. yon P xa) 5% designed to a 
andle fast and efficiently the many types in ait 
Publication will (AM) ELECTRODES of work now considered too small for contal 
be sent free. Bulletin No. WE-166, a stainless steel profitable large machine operation. charts 
welding electrode catalog has been issued Circle letter (AP) on reply card. steels. 
by the welding products division of the C 
A. O. Smith Corporation. The 24-page (AQ) DIATOMITE PRODUCTS 
(AJ) TRENCHMOBILE booklet covers in detail the metallurgy of “Celite Flatting Agents and Pigment (AY) 
Anew 2-color, 8-page catalog describing — —. — a = — Extenders” is the title of a new 16-page, A 
dozens of applications for the improved . ~ abl ng roa = : al . eo idine illustrated brochure just issued by Johns. | and d 
Parsons 88 Trenchmobile has been re- valuable tabular material on welding Manville. Brochure covers the general ad- just | 
leased by the maufacturer, Parsons Com-  aernage vantages of Celite diatomite products and Comt 
pany. The new catalog is illustrated with Circle letter (AM) on reply card. contains pertinent information on Celite Ay 
many photos showing the Trenchmobile, as a filter aid for clarification filtration in shell, 
operating parts, and job performance. “a geen RIG — ‘ producing varnishes, lacquers and so forth, sectic 
. uick and economical rig moving is Circle letter (AO) on repl ; crane 
Circle letter (AJ) on reply card. the topic of a new booklet titled Oil Rig (AQ) ply card 
(A) CAS Sane pre gg sorely Ahceaagy areellpee- sll ag Mreetcope AZ 
A highly accurate and reliable instru- and abies diesel powered } aso A newly published catalog 101, entitled ( 
ment and sampling system for continuous operating on drilling sites in Kansas “Switches for Industry” has been an- Bu 
measurement of a high purity gas stream Texas, Mississippi, and Montana. Also in. nounced by Micro Switch, a division of 2-col 
is illustrated and described in a new bul- j + lpi . Minneapolis-Honeywell Regulator Com- and 
ey ae : . 4 a cluded are testimonials by equipment , _ ‘ 
letin titled “Measuring High Purity Gases owners pany. The 2v-page illustrated catalog J mm 
issued by Arnold O. Beckman, Inc. Bul- “ le | covers twenty-two “families” of switches, User 
letin AD-613 contains illustrations of the Circle letter (AN) on reply card. describing 258 different switches, actua- shot: 
instrument and a typical sampling system (AO) NEEDLE VALVES tors and enclosures. to 0 
is presented in schematic form. Design details and operating character- Circle letter (AR) on reply card. 
Circle letter (AK) on reply card. istics of its complete line of needle type (AS) POWER SLIPS (BA 
valves are explained by The Foxboro 
(AL) SILICONE INSULATION Company in a new 8-page bulletin, 5C-13. A 4-page folder on balanced power D 
“Uprating Horsepower With Silicone Reference material includes a table of slips has been published by Web Wilson. mot 
Insulation” is the subject of a folder re- nominal needle sizes with corresponding Folder contains an illustration showing the ane 
leased by Dow Corning Corporation. valve coefficients, and a characteristic slips in operation; other photographs show = 
Tables and charts showing performance curve showing the per cent of maximum position of slips when not in use. Detailed sect 
data are included in the folder. flow in relation to the per cent of total lift. a on the slips is included in oe 
Circle letter (AL) on reply card. Circle letter (AO) on reply card. , or . 
( ad — Py Circle letter (AS) on reply card. chit 
————SSSSS = {AT) STEEL CASTING 
Lebanon Steel Foundry has announced (BI 
\ publication of a new, 32-page brochure on ! 
steel casting manufacture. The brochure cat 
For Temperature Control has an 8% by 11-in. page size, is litho- tor 
graphed in two colors, and treats the en- an 
= tire process of steel casting manufacture an 
ic Co) Sor ra from the design and engineering phase to mi 
final applications. na) 
a Circle letter (AT) on reply card. . 
Replaces $200 Uniit smn sacccnne 
7A Childers Manufacturing Company has ( 
published a new folder containing com- 
Again demonstrating their re- The Nicholson traps are readily | plete application instructions for Childers 
markable effectiveness as a low- adjusted to pass condensate at —— _ ag age y = pod - 
° ated lines, towers, vessels, and tanks. - it 
cost temperature control, alarge any temperature below 212" F. | trated with detailed drawings, the folder al 
processor reports Nicholson ex- No air binding. Lengths, 9” to | explains how Childers Jacketing is ap- - 
pansion steam traps, at about $35 40”. Easily installed, usually with- plied on insulated lines including ells, tees, C1 
each, are being installed on out- out supports. Pressure, 0 to 250 and bends. ce 
door tanks and stills in place of Ibs. Circle letter (AU) on reply card. 
ae (AV) WELDING ( 
Th : | Air Reduction is offering a new 12-page 
ese were | reprint entitled, “Carbon-Steel Electrodes i 
costing | for Use with Inert Gas Shields.” Booklet T 
$110.00 to is a study of the properties of electrode 7 
$200.00, . weld deposits, for production use in the . 
with eect of For All Equipment Using Steam or Hot Water welding of carbon steel by the inert-gas- , 
shielded metal-arc process. Pictures of 1 
trap added. reece , neal , ee — ee, eee charts are 
vaporators ‘aper Machinery eparators inciuded in the DOOKiIet. 
Heat Exchangers Pipe Coils Steam Stills ircle lett d. 
CATALOG Heaters Radiators Storage Tanks | Spree Rylan CVT) am sagty one | 
953 217 Oregon St., Wilkes-Barre, Pa. _ (AW) SEPARATOR 








The Petreco division of Petrolite Corp- 
| oration has announced publication of an 





illustrated booklet of the new Petreco 
electric sediment separator. Booklet de 
scribes the sediment separating equip- 
ment, and gives details on its operation. 


Circle letter (AW) on reply card. 


Ee 





Ui NICHOLSON Sy 


TRAPS: VALVES: FLOATS | 
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(AX) NICKEL ALLOY STEELS 


The International Nickel Company, 
Inc. has issued bulletin A-68 covering 
the tensile and impact properties of 
yenched and tempered nickel allov steels 
in different sizes. The 36-page bulletin 
contains over 70 mechanical property 
charts that show the properties of the 
steels. 
Circle letter (AX) on reply card. 


(AY) CRANES AND SHOVELS 


A 12-page 2-color catalog illustrating 
and describing the Lorain “42 Series” has 
just been released by the Thew Shovel 
Company. A section is devoted to each of 
the Moto-Shovel, Moto-Hoe, Moto-Clam- 
shell, and Moto-Dragline with another 
section giving snecial emphasis to the 
crane boom and its equipment. 


Circle letter (AY) on reply card. 
(AZ) FILM 


Bucyrus-Erie Company has released a 
2-color pamphlet describine. illustrating, 
and announcing the availability of a 16 
mm sound-color motion picture, “These 
Users’ Views.” Folder contains sample of 
shots in movie and gives information as 
to obtaining the film. 


Circle letter (AZ) on reply card. 
(BA) MOTORS 


Desion of AWis-Chalmers two-pole 
motors 900 hn and lareer is described in 
anew 8-nace bulletin released bv the com- 
panv. Diaerams in the bulletin include a 
sectioned view of a tvpical laree Allis- 
Chalmers two-pole squirrel-cage induction 
motor. and another showing how the ma- 
chine is spirallv ventilated. 


Circle letter (BA) on reply card. 
(BB) HAND TORCHES 


Air Reduction is offering a new 36-page 
catalog coverine their comolete line of 
torches and tins for oxvacetvlene cutting 
and weldine, Everv Airco standard torch 
and tip is listed alone with the necessary 
mixers. extensions. adapters. and acces- 
sories. Comnlete information is presented 
throuch illustrations, charts, and 
descriptions. 


Circle letter (BB) on reply card. 
(BC) SAMPLER 


Claremont Instrument Company, Inc., 
has published a 4-page folder on a samp- 
ling device. Description of the instrument 
along with methods of installation and 
maintenance is contained in the folder. A 
cut out drawing showing sampling pro- 
cedure is also in the folder. 


Circle letter (BC) on reply card. 


(BD) SPROCKETS 


_ A new 8-page catalog (C56-54) describ- 
ine the newlv expanded line of Morse 
Taper-Lock stock sprockets is now avail- 
able from Morse Chain Companv. Sizes 
and prices are viven for pitch Type B 
stock Taper-Lock sprockets and pitch 
Type C stock Taner-Lock sprockets. 


Circle letter (BD) on reply card. 


(BE) LIQUID TRANSMITTER 


Minneapolis-Honeywell Regulator Com- 
pany has published a bulletin describing 
the new Brown Differential Converter 
transmitter specifically designed to’ meas- 
ure liquid level in closed tanks. Bulletin 
2291 covers specifications and contains a 
cut away view of the transmitter. 


Circle letter (BE) on reply card. 
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(BF) GRAVITY METER 


The lightweight Worden Gravity Meter 
is fully described in a new bulletin, GM- 
201, issued by Houston Technical Labora- 
tories, a subsidiary of Texas Instruments 
Incorporated. 


Circle letter (BF) on reply card. 
(BG) HEATERS 


American Blower Corporation has re- 
leased bulletin 7517, covering the latest 
design of American Blower Venturafin 
Unit Heaters for steam or hot water ap- 
plications. Features of design, general en- 
gineering data, capacity tables, and piping 
diagrams, are contained in the bulletin. 

Circle letter (BG) on reply card. 


(BH) CASING SCRAPER 


Bowen Company of Texas has released 
literature covering a hydraulically oper- 
ated casing scraper with a unique method 
of actuation and which is designed so 
that the scraper blades assure complete 
coverage of the casing interior. 


Circle letter (BH) on reply card. 


(BI) STEEL VALVES 


A “Technical Tips” booklet describing 
and ilustrating data gathered by the Ed- 
ward laboratories on valve material, in- 
stallation, and usage has been published 
by Edward Valves, Inc. Subjects discussed 
include “What Heat Does to Valve Trim 
Hardness,” “What Thermal Expansion 
Does to Valve Materials,” “Use of Globe 
Valves for Throttling Service,” “High 
Temperature Lubricants for Valve Studs 
and Bushings,” and “ ‘Creep’ Robs Metal 
Strength at High Temperatures.” 


Circle letter (BI) on reply card. 


Trade Literature 


(BJ) OILFIELD EQUIPMENT 


A new 64-page catalog published by 
IDECO describes the company’s complete 
line of oilfield drilling, workover, and 
servicing equipment. It is liberally illus- 
trated with full-color drawings, detailed 
specifications and photographs of IDECO 
Hvdrair Hoists, power rigs, unitized mo- 
bile Rambler rigs and matching auxiliary 
equipment, including rotary tables, swivels 
and blocks. Company has also released a 
8-page, 3-color bulletin on its complete 
line of Shorty Blocks. Bulletin is illus- 
trated with photographs. 


Circle letter (BJ) on reply card. 


(BK) AIR COMPRESSORS 


Locating troubles in Vertical Water- 
Cooled Air Compressors is subject of new 
“Trouble Savers” self-mailer now being 
offered by Worthington Corporation. 
Graphically illustrated, mailer explains 
reasons for such operating troubles as 
failure to deliver air; insufficient capacity; 
insufficient pressure; vibration; overheat- 
ing; overloading motor; knocks; low or 
high intercooler pressure. 


Circle letter (BK) on reply card. 


(BL) CORROSION 


A lively, 8-page booklet entitled “How 
to Combat Corrosion” is now available to 
corrosion engineers and other interested 
persons from Pipe Line Anode Corpora- 
tion. The well-illustrated guide shows how 
to order and how to install magnesium 
anodes for all types of applications, in- 
cluding tank bottoms, well casings, heater 
treaters, offshore drilling platforms, flow 
lines, receiving tanks, and small craft. 


Circle letter (BL) on reply card. 

















LONG-LASTING, TROUBLE-FREE 


DEZURIK 





THE VERSATILE VALVES IN THE 





PETROLEUM INDUSTRY 


Wherever lines are valved ...on liquid flow 
or vacuum... you'll find DeZurik Easy-Oper- 
ating Plug Valves will do a superior job. ... 


On gasoline and diesel fuel loading racks; on bleeder lines run- 
ning from pumping wells; on water treater tanks; on suction lines 
to waterflood pumps; on rotary drilling mud, clay base and oil 
base; on crude oil tank battery lines; on suction to high pressure 
oil well cementing pump trucks; on vacuum trucks ...on all these 
and many other petroleum applications, DeZurik Valves are prov- 
ing their versatility and dependability. 


In a full range of sizes, metals and models, operated manually, remotely 





Write for details. 


or automatically, with threaded, flanged or victaulic ends. 


DEZURIK SHOWER CO. SARTELL, MINN. 


Sn 55°" 
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Trade Literature 


(BM) DRILLING RIG 


National Supply Company has pub- 
lished bulletin No. 420 giving informa- 
tion on its type 50-A consolidated rig. 
The attractive 15-page bulletin contains 
drawings and photographs illustrating the 
parts of the rig. 


Circle letter (BM) on reply card. 








YOUR BEST 
HOTEL VALUE 


TWO PERSONS 
FOR THE PRICE 
OF ONE 









SHIRLEY 
SAVOY 


HOTEL 
17TH AT BROADWAY 














(BN) ELECTRIC PLANTS 


How Onan electric plants are used as 
emergency standby units, for contractors’ 
portable power needs, as magnet chargers 
for cranes and trucks, and for primary 
power for a display coach is told in vol- 
ume 10, No. 3 of Power Points Digest, a 
publication of D. W. Onan and Sons, Inc. 
Many installations are described in the 
2-color, pocket sized, 16-page booklet. 
Prominently featured are several 230-v, 
direct current Onan electric plants used 
as chargers for scrap metal companies. 


Circle letter (BN) on reply card. 


(BO) WELDERS 


The Lincoln Electric Company has 
published an 8-page bulletin on its Lin- 
coln shield-arc engine-driven welders. Dif- 
ferent types of welders are pictured in the 
bulletin along with photographs of the 
welders in action. 


Circle letter (BO) on reply card. 


(BP) EQUIPMENT CATALOGS 


Black, Sivalls and Bryson, Inc., has an- 
nounced the publication of three new cata- 
log sections on equipment for field produc- 
tion of oil and gas. Catalog 30-09 describes 
the BS&B Low Pressure Horizontal Sepa- 
rator, Model H. Catalog 32-01 includes 
two types of BS&B Junior Indirect Heat- 
ers for handling small gas volumes up to 
85,000 Btu per hr. Catalog 31-12 covers 
the BS&B Low Pressure Horizontal Free 
Water Knockout, Model HLK. Catalogs 
include complete descriptions of the equip- 
ment — applications, cutaway flow dia- 
grams, operating information, sizes, ca- 
pacities, and dimensions. 


Circle letter (BP) on reply card. 








GOING FISHING? .. CALL YOUR FRIEND! 


© Competent Operators 

® Rotary Fishing Tool Service 

® Spang Cable Tools ® Drill Pipe 

© Blow Out Preventers ® Rentals } 

® Complete Oil Field Machine Shop Ao 


For K and G MAGNETS 
and reqRe):13 BASKETS 


1°) 40 Vile) | mane 
Phone MElrose 7-2426 


WICHITA FALLS 
Phone 3-1910 
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*Data on complete test 




















You engineers know 
that a bakelite ma- 
terial, that can remain 
unchanged for *15 
hours, under critical 
operating conditions, 
while competitive 
products under similar 
test conditions were 
destroyed, is a proved: 
highly effective mate- 
rial, 


FRANCE CARBON- 


CARBON 
BAKELITE 
PISTON 
RINGS 


BAKELITE PISTON Write for 
RINGS for your gas Complete 
compressors will out- Information 


last any comparable 
material—no deteriora- 
tion with age or use; 
not affected by wet or 
sour gases. 


available on request. 


9925 Bustleton Ave., Philadelphia 15, Pa. 


(BQ) FIBERGLAS COROMAT 


A new 4-page booklet listing the aq. 
vantages of Fiberglas Coromat as rein. 
forcement for enamel on underground 
pipe has been pulished by Owens-Corp. 
ing Fiberglas Corporation. Booklet also 
lists the Fiberglas Coromat distributors 
in the various parts of the nation and has 
an estimating table for determining the 
quantity of Coromat required per mile 
for various size pipe. 

Circle letter (BQ) on reply card. 


(BR) OIL CONDITIONERS 


Modern techniques of reclaiming lubri- 
cating and transformer oils are the sub- 
ject of a study just released by the indus. 
trial filtration division, U.S. Hoffman 
Machinery Corporation. This 4-page bul- 
letin, 6th in a series of case studies, is q 
detailed discussion of the uses of oil con- 
ditioners with electric power generating 
plants and distributing centers. Illustra- 
tions show the use of both mobile and 
stationary oil conditioners in power plants 
and industrial locations. 


Circle letter (BR) on reply card. 


(BS) TRENCHER 


The new Cleveland Model 240 Trencher 
for pipe lines and miscellaneous construc- 
tion projects is described in a 4-page, 
2-color bulletin published by The Cleve- 
land Trencher Company. Bulletin con- 
tains a table of the 48 available digging 
wheel and crawler speed combinations 
providing over 33 digging speeds ranging 
from .5 ft to 37.3 ft per minute and a table 
of optional digging widths. Specifications 
of the Model 240 are on back cover. 


Circle letter (BS) on reply card. 











HOSPITALITY 
AT ITS BEST 
IN HOUSTON 


One thousand air-conditioned rooms... 
four great restaurants ...1,000-car garage 
..-ideal entertainment and convention 
facilities. Rates from $4.50 single and 
$6.50 double. 


B. F. ORR, Management 










HOUSTON, TEXAS 


Home of the fabulous Petroleum Club 
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(BT) CRAWLER TRACTORS 


The story of the complete line of Allis- 
Chalmers diesel-powered crawler tractors 
js pictorially told in “FACTS...on a 
New Breed of Tractors” released by Allis- 
Chalmers Manufacturing Company. The 
16-page, color brochure contains action 
photographs that give a comprehensive 
review of the crawlers at work on jobs. 


Circle letter (BT) on reply card. 
(BU) ENGINE APPLICATIONS 


Eight money making features of a 
variety Of diesel engine applications are 
described in a new booklet titled Cat Die- 
sel Engines Plus Hydraulic Torque Con- 
verters published by Caterpillar Tractor 
Company. This 16-page booklet contains 
job descriptions and numerous photo- 
graphs of some of the applications. In- 
cluded are descriptions of installations in 
yarious types of equipment and a complete 
chart of Cat diesel engines and their 
horsepower ratings. 


Circle letter (BU) on reply card. 
(BV) FLANGES 


“How Flange Surface Finishes Affect 
Gasket Sealability and Joint Performance” 
is the latest in a series of illustrated tech- 
nical bulletins issued by Johns-Manville. 
Bulletin discusses the effect of flange sur- 
face finishes upon the performance of a 
gasket. It provides a basis upon which to 
select the flange surface finish most suit- 
able for a given gasket, and explains why 
the right finish makes it easy to achieve an 
initial seal and obtain the best joint per- 
formance in service. 


Circle letter (BV) on reply card. 


(BW) OIL PURIFICATION 


Centrico Incorporated has prepared a 
new 16-page booklet titled “Centrifuges 
for Oil Processing.” Publication gives per- 
formance data of Westfalia’s three oil 
separator models for purifying fuel and 
lube oils and describes Westfalia’s new 
hydraulic lifter and exchangeable bowl 
liners that cut cleaning downtime 60 per 
cent. 


Circle letter (BW) on reply card. 


(BX) PACKING 


A folder describing Lattice Braid rod 
and shaft packings is now available from 
Garlock Packing Company. Folder points 
out the construction features of Lattice 
Braid and describes available materials, 
sizes, and forms. It also contains illustra- 
tive service reports from users in various 
industries. 


Circle letter (BX) on reply card. 


(BY) ELECTRIC POWER 


Chemical Industry Number of the E-M 
Synchronizer is a 28-page booklet, re- 
cently released by Electric Machinery 
Manufacturing Company, that deals with 
the application of electric power appa- 
ratus in the chemical industry. The 2-color 
booklet is illustrated with over 75 photo- 
graphs, charts, and tables. 


Circle letter (BY) on reply card. 


(BZ) SPUDDER 


A 24-page bulletin (60-L-1) describing 
Bucyrus-Erie’s 60-L spudder is now avail- 
able. The illustrated booklet offers a com- 
plete description of the machine’s features 
along with a general specifications list. 
The 60-L is designed to handle top-to-bot- 
tom drilling to 1500 ft in depth and trail- 
ing-in and well-servicing to 2000 ft depths. 


Circle letter (BZ) on reply card. 


(CA) STEAM GENERATORS 


Henry Vogt Machine Company has re- 
leased bulletin PSG-1 covering Vogt pack- 
age unit steam generators. Bulletin is well 
illustrated showing the manufacturing of 
the different generators and the genera- 
tors in use. 


Circle letter (CA) on reply card. 
(CB) COMPRESSOR 


Comprehensive engineering details of 
Cooper-Bessemer’s newest engine driven 
compressor, the GMVA, are presented in 
a descriptive bulletin released by the com- 
pany. The 20-page bulletin shows the 
latest Cooper-Bessemer developments in 
mechanical scavenging of 2-cycle engines 
by rotary blower. It contains performance 
charts and drawings of the engine. 


Circle letter (CB) on reply card. 


Trade Literature 


(CC) HYDROCARBONS 


Phillips Petroleum Company has re- 
leased an attractive 99-page catalog giving 
specifications, components, typical pro- 
perties, and product containers of its hy- 
drocarbon products. Remarks on the 
product and shipping information are also 
given. A price list is included. 


Circle letter (CC) on reply card. 
(CD) MAINTENANCE NEWS 


The latest issue of Westinghouse Elec- 
tric Corporation’s Maintenance News car- 
ries a very excellent how-to-do-it article: 
How to connect induction motors to the 
line when the leads are untagged. It also 
carries a very excellent here’s-the-answer- 
to-your-problem article: Effect of no-load 
and light-load running on brush life. 

Circle letter (CD) on reply card. 
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LINE PIPE COUPLINGS A.P.1. 
Vg” to 12” — Seamless and 
Special Processed — Black or 


PLAIN TUBING COUPLINGS A.P.1. 
1” to 2” — Seamless 


EXTERNAL UPSET TUBING 


COUPLINGS A.P.I. 
%," to 32” — Seamless 


To obtain more information on products advertised see page E-43 





CASING COUPLINGS A.P.!. 
42” to 133/44” — Long or Short 
HYDRAULIC COUPLINGS 
Ya” to 4” — Seamless 
REAMED AND DRIFTED A.1.S.!. 
34” to 12” — Seamless or 
Special Processed 
DRIVE PIPE COUPLINGS 
3%” to 12” — Seamless or 
Special Processed 


Sales Offices in Leading Cities: 


Albany, N. Y.—Albert L. Becker, 434 Clinton Ave. 
Baltimore, Md.—tTed Barto, 2301 No. Charles St. 
Chicago, Ill.—Harry A. Jay, Suite 1090, Old Colony Bidg. 
Denver, Colo.—Earl H. Jones & Co., 1863 Wazee St. 
Detroit, Mich.—Thomas L. Osberger, 10226 Woodward Ave. 
Erie, Pa.—R., J. Maggi, Box 711 

Falmouth, Mass.—Walter S. Bennett, 53 Minot St. 

Houston, Tex.—Henry H. Paris Distributor, Inc., Box 932 

Los Angeles, Cal.—James A. Riordan Co., 1400 Santa Fe Ave. 
Minneapolis, Minn.—Lin J. Krause, 5605 Lyndale Ave. S. 
Narberth, Pa.—J. W. Worthington, 105 Forrest Ave. 

New York, N. ¥.—Henry Stein, 50 Cliff St. 

Portland, Ore.—Earl H. Jones & Co., 1233 NW 12th Ave. 
Richmond, Va.—P. C. Abbott & Co., 15 E. Franklin St. 

St. Louis, Mo.—Mike A. Boyle Co., 5628 Gravois Ave. 

San Francisco, Cal.—Earl H. Jones & Co., 1150 Folsom St. 
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Wood Treater and Tank Battery With Steam 


sl 
Horizontal Emulsion Treate Meastating dndirect Heater 





a : Bolted Tank Battery, Separators and Emulsion 
Treaters 


TANK COMPANY 
IN THE 
PERMIAN BASIN! 


National Tank Company has been a pioneer 
and leader in the development of production 
equipment “From the Wellhead to the Pipe 
Line” for the Great Permian Basin. Pictured 
are several of many installations that “save 
and conserve most for the user.” 





Vertical Separators and Emulsion Treater 


NATIONAL TANK COMPANY 


TULSA, LAHOMA rT 
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QUALITY FITTINGS 


@ W. C. NORRIS SWAGED NIPPLES AND BULL PLUGS are forged to exact size 
from seamless pipe before threading. They are available in standard, extra heavy 
and double extra heavy weights. 

@ W. C. NORRIS SWAGED NIPPLES AND BULL PLUGS are Norrisized* for 


rust and corrosion prevention, threads are colored for instant identification, 
packed in cartons to insure perfect delivery. 
@ W. C. NORRIS FORGED STEEL SEAMLESS WELDING RE- 
DUCERS AND FORGED STEEL WELDING CAPS are 
precision made to the finest standard 
of quality. 


*Electrogalvanized 














W.C.NORRIS, MANUFACTURER, INC, 


TULSA, OKLAHOMA 


BRANCHES: 
WEST COAST DISTRIBUTORS: HOUSTON, KILGORE, ODESSA, TEXAS: 
REPUBLIC SUPPLY COMPANY OF CALIFORNIA, Since 1882 SALEM, ILLINOIS; CASPER, WYOMING 
Los Angeles EXPORT: 30 ROCKEFELLER PLAZA, NEW YORK CITY 
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College to Use Article 


To Roy M. Willis 
The Atlantic Refining Company 


Many thanks for sending us a copy 
of the Atlantic Refining Company’s 
“Manual for Selection of Beam Pump- 
ing Equipment.” The staff will be able 
to use this in a number of ways. In 
particular I will turn it over to Profes- 
sor C. D. Stahl, who is primarily re- 
sponsible for our undergraduate course 
work in producing methods. It may be 
entirely possible that he will have fur- 
ther questions and, if he does so, he 
will undoubtedly get in touch with you. 

We appreciate also your referring 
of our inquiry to The Petroleum 
Engineer. 

John C. Calhoun, Jr. 


Department of Petroleum and 
Natural Gas 

College of Mineral Industries 

Pennsylvania State University 


Australian Refinery Active 


We have read with interest the ar- 
ticle headed “Australian Refining to be 
Self-Sufficient,” by H. Bowden 
Fletcher, published in your Manage- 
ment Edition for April, 1954. We 
would like to draw your attention to 
that part of the survey which deals 
with the Laverton refinery owned by 
The Commonwealth Oil Refineries Ltd. 

Far from being idle since World 
War II, the Laverton refinery, which 
is equipped with an early type of Foster 
Wheeler distillation unit of 140,000 
tons annual rated capacity, was recom- 
missioned late in 1946 and placed on 
stream in November of that year, with 
an initial throughput of 141,000 tons, 
1,043,000 bbl annually. This rate has 
been stepped up from time to time and 
currently the unit is achieving the satis- 
factory throughput of 163,000 tons, 
1,199,000 bbl per annum. 


J. H. Rowland 
Secretary 
The Commonwealth Oil 
Refineries Ltd. 


Reference Annual in Demand 
The 1954 reference annual of The 

Petroleum Engineer is in such a de- 

mand in our office that we need two 

additional copies. Please send them 
. to my attention. 


Kenneth S. Swift 


Technical Librarian 
The Cooper-Bessemer 
Corporation 

Mount Vernon, Ohio 


Appreciates Peret Article 

Thanks very much for sending me 
another copy of J. W. Peret’s article. 
“Comparison of Casing Landing Meth- 
ods” (The Petroleum Engineer, Oc. 
tober, 1953). I am sorry we did not 
have you run us off about 50 or 100 
copies. Thanks very much for helping 
me out. 

H. G. Texter 

Chief Field Engineer 
Spang-Chalfant 
Tulsa, Oklahoma 


Interested in Couplings 


I have become interested in the 
‘“Weld-Ends” couplings described in 


your article entitled “River Crossing 


Laid as Emergency Measure” that ap- 
peared in your March, 1953, issue. 
These couplings are manufactured by 
the Pipe Line Development Company. 
Would you be good enough to send 
me the address of the Pipe Line De- 
velopment Company. 
A. William Rhodes 

Dow Corning Corporation 


Permission Granted 

William M. Barret read the article in 
your August issue (Drilling and Pro- 
ducing Edition) and wants me to read 
a paper upon the same subject before 
the Society of Exploration Geophysi- 
cists at its Dallas meeting on Novem- 
ber 18 and 19. 

I presume that it will be O.K. for me 
to use data from the article “Can 
Magnetics Find Strat Traps” but I want 
to ask your permission. 

J. D. Haseman 


Catalog Number Helpful 

In reading your magazine, I have 
noticed that each of the articles is pre- 
faced with a catalog number. This is 
very helpful feature and greatly facili- 
tates finding the articles. I only wish 
the other trade magazines and papers 
would do the same—but since they 
don’t I wonder if you would be so kind 
as to send me a break down of this 
cataloging system. 

I subscribe to and file the articles 
from a number of oil publications and 
yours is the only one which seems to 
have a complete and intelligent plan 
for cataloging these features. I will ap- 
preciate any help that you can give me. 


James E. Hawkins 


Lario Oil and Gas Company 
Denver, Colorado 
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